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»; s»- 2 ->f;M*-;io Cb, e} Ci, 4} tr> N 5, n 

[1- (3-.tDiJ^7i^) fD'J^>-2^;M 
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5, 1 1 Kd- 5- [1 - (3 t:o U ^>-3 - 
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V>- 3— cb, eD Cl, 4) ^-^-9-fe*tr>s 2 -y^p- 5 , 
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[1- (4-^7^-'j7 7x^;i/) £D y$?>-3— Cb, 
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-=e;i/7t'J7 7x^;i/) i;dij$;>-3 — r;i/] s^>i/Cb, eDCi, 4} 
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5, 1 1-yt h'D-5 - [1- (4-7t^7^7 7x^;i/) tfP'J^> 
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;b] Cb, e^Cl, 4") **VW> S 3-^pp-5, 11-^bj* 

d — 5 — [1- (3-^;i/7^7i^) b , D'j^>-3-^;i/] y^o 
^ Cb, CI, 4D^^f-y-b*b>, 3-^dp-5, 1 1 - i^b h'P- 5 - [ 1 
- (4-^W^7i^l/) bP US>>-3— 5^>y* Cb, e} 
Cl, 4} rfr^rtHfbX 3-^PP-5, 1 l—>*b K P - 5 - [1- (3- 

^^^-jiy^yy^^jv) bp ys>>-3— f;i/] Cb, eD Ci, 4} 

;t3rtHfb> N 3-^pp-5, 1 1 -^b Kp-5- [1 - (4-bP ViSS 
7iW) ^DiJ^-S-f;!/] Cb, eDCl, 40 ^*tHzb>, 

3-^pp-5, ll-^bh*P-5-[l-(3-bP i;y^7i*^A) b 
Dijy^-a-^] VsOlt Cb, e)Cl, 4} ^-^r-^-t*b>, 3-^PD- 
5, ll-^bKP-5- [1- (4-Wi-U>!7i^) bPU^>- 
3--r;i/] Cb, e} Cl, 4} ;t*+>-fe?b> s 3-^pp-5, 11- 

^th*D-5- [l- (3-w^'j;7i^;i/) bp yy>-3-^] 

Cb, e} CI, 4} tf^MHfbTVs 3-^PP-5, 11-^bKP- 

5 - [l- (4-7DD7i^;i/) bp i;^>-3--T;i/3 Cb, e} 

Cl, 4} #*1H?b> N 3-^7PP-5, ll-^bKP-5- [l- (3- 
7dp7jW) bpi;^>-3--r;i/] ^>v* Cb, e} Cl, 4} 

-ifbX 3-^PP-5, ll-^hh'D-5 - [1- (4-7-t^;i/7^7 
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bD U^>-3-^;i/] ^>V* Cb, eD CI, 4} tf^MHftfX 
3-^DD-5, .l l-^tFD-5-[l- (3-7t^l/7^7i^^) 
bTDUS>>~3— f;V] Cb, e)Cl, 4}>3-iH?fc:> > 5, 11- 

^tFD-5 - [1- (4-fD'Ji;y7x^;i/) bD y ¥>- 3 ->r s> 
^WCb, eKl, 4) W-fe'KX 5, 1 1-^t KD-5- [1 - (3 
-tDij^7i^;i/) b'D U^>-3-^;i/] 2^*W Cb, e} CI, 4} 
sMf tf-tf b > s 5 , 1 1 - ^ b K p - 5 - C 1 - ( 4 - b'^. iji?>7x* 
bD U^>-3-^;V] Cb, e} CI, 4} 2j-=HH? b^>> 5, 11- 

[1- (3-t:^i;^y7x^;i/) bD 'J i^>- 3 ^ 
Cb, e^Cl, 4} ^-^■y-b*b> N 5, 1 1-^b KD-5- [1 - (4 
-^7 1 'J 7 7x^f h*D 'J - 3 i^^>V" Cb , e^Cl, 4) 

^-^ri^-fe*b> N 5, 1 l-^b KD-5- [1- (3- ; E;i/7t'J7 7x^;i') 
^pi;^>-3-^H^W Cb, ell CI, 4} ^-^r-y--b*b>^^^e>© 

U R 14 ttMll~3©^»;i/S^St. 
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K D — 5 — {2- [N- (4-^ b^cis? **^Jl) -N-^;i/] 7^x^ 
*?*<->y Cb, e} CI, . 4} tf=¥"iHffc:>x 2-:7;m-d-5, ll-i?h 

KD-5- {2- [N- (3-.* h^rS/^*^) -N-p^lO T^y^i^ 
JV} Cb, eDCl, 4} tf*"iHftf>x 2-7;i/^-p-5, 1 1 -^t: 

h'D-5- {2- [N- (3, 4-^^b>^^-^->^3i^5 L ;i/) -N-*^;i/} 
/^yx^/I/J^^Cb, eDCl, 4} tf*-iH£fc:x 2-7;i/7hD-5, 
1 1 -S?k K d — 5 — {2- [N- (4-7^7x^/1/) -N-^7l/] 7 
$>x^;i/} Cb, e^Cl, 4^ ^-^tUffX 2-7;i/^-D-5, 1 

l-^hKP-5- {2- [N- (3-7^7i|^l/) -N-p<^;i/] 7$ 
S^f-M S^WCb, eDCl, O «^-t?b*> N 2-?Mn-5, 11 

1 9 
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-^b KD-5- {2- [N— (4-^W5V7i^;i/) -N-^;i>] 
T^^^M S**>V Cb, e)Cl, 43 tf*1H?fc:>< 2-7;^p-5, 
ll-^kKP-5- {2 - [N— (3-^^7^7i^;i/) -N-^ 
T^y^n^M Cb, e) CI, 4} ^JfiHzf >> 2-7;M-p- 

5, ll-^bFD-5 - {2- [N- (4-^^7^7i^;i/) — N 

7^/if;i/} Cb, e} Ci, 4) a-*-y-eir> N 2-7;i/ 

1 1 -^t KD-5- {2- [N- (3-^^^;i/7'$^7ac^5 L ;L') 
-N-^^;l/] ^>^/ Cb, eDCl, 4} ;**-*Hzb>, 2- 

:7;M"P-5, ll-S?h Kd-5- {2 - [N- (4-^D'J^7z^;i/) 
7$ Cb, e } CI, 4D 2l-^-tHzb-> N 2- 

^;^p-5, ll-^th*P-5-{2 - [N- (3-k'D 'J^7i^?;i/) 
-N-^^;v] Cb, e} Ci, 4} ^-tHzb>. 2- 

^;i/^-n-5, 1 l-^th*P-5 - {2 - [N- (4 -^i/:?* 1 ; 7:7ac;^3 i • 
;^) -N-^^;i/] 7^;xf;i/} y-ro*/ Cb, eD ci, 4>^-^-y-tf tr> N 

2- 77L-^-D- 5, 1 {2- [N- (3-^7.t'j/7i 

-N-^^;b] T^yji^;!/} Cb, eDU, 4} ^-y-tfb 

X 2-^;i-^-D-5, ll-j;tKD-5 - {2 - [N- (4-7DD7X* 

3- M -N-^^;i/] Cb, e} Ci, 4} ;**-y-t?b->\ 

2-771/^-D- 5, 1 l-^bKP-5- {2 - [N— (3-7PP7i^?Jl/) 
-N-p^l'] ^> v* Cb, e} CI, 4} :^+Hzb> s 2- 

7;i/^-D-5, ll-^th'D-5- {2 - [N- (4-7 7 -fe^7 y ^>7^^ 
-N-^^;i/] Cb, e} CI, 4} :*3riH?t:>s 

2-7;totP- 5, 1 l-vtKD-5 - {2 - [N- (3-7W7*7 7 
x*^;i/) -N-p<5^] T^^^l/} Cb, e}Cl, 4) ^3r-9"t£ 

£>> 3-7PP-5, 1 1-^b KP-5- {2- [N- ( 4 h ^>:7 1 

2 0 
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-N-^;t/] tks^ji} is^yy Cb, eKi, 4} jsMHHft: 

> N 3_^dd-5, ll-^tKD-5 - {2- [N- (3-^h^>7i^ 
*■;!/) -N-X^] ^>V* Cb, e} CI, 4) tf> N 

3-^dd-5, ll-^tKP-5- {2 — [N— (3, 4-*^l/>SWf 
^>7x^^) -N-^^;i/] T^y^M Cb, e} Cl, 4D 

■y-iffc'X 3-7DD-5, 1 KD-5- {2- [N- (4-7^7 

i^^) -N-pWI/] ^-<>y* Cb, eD CI, 4) Jr*W 

f> N 3-^pd-5, 1 l-^hKD-5- {2- [N— (3-7^7i^ 

-N-^^;i/] 75 7x^1/} ^>V* Cb, CI, 4} t?>, 
3-<7DD-5, ll-^tb'P-5 - {2 - [N- (4-^f;V7^7 7x4 

-N-X^nO T^^^M i^>y Cb, e} Cl, 4} ^-^-y-fe't'Vs 
3-7DD-5, ll-^kFD-5- {2- [N- (3-^f;i/7$77x^ 

-N-^^;i/] T'^yoi^M ^^>v* Cb, e} Cl, 4} ^-dr-b-fe*h:>s 

3-7DD-5, ll-^bh*n-5- {2- [N— (4 -^^>;V7^ >/ 7i 

-N-^^;i/] ^>v/ Cb, e>ci, 4} ^-b-tft: 

X 3-t7DD-5, 1 1— >*t KD-5- {2- [N- ( 3 S 

7*%?Jl) -N-^^l/] T^^^l,} Cb,.eD Cl, 4} #5-9- 

3-7DD-5, 1 l-^tFD-5 - {2 - [N- (4-bD'J^y 

7i^fJV) -N-p<3Ml/] 7Ux^H S>^'>vT Cb, e} Cl, 4} ^-tf- 
3-^ dp - 5, 1 - {2 - [N- (3-h'D 

y^^jv) -N-^;iO 7*;^?Ji>} S^>v* Cb, e} Cl , 4} ^-tf- 
-tz*fc?>\ 3-i7DD-5, ll-^tFD-5 - {2- [N- (4-W^'J 
;7i^^) -N-^^J i?^>V Cb, e>Cl, 4^=^r 

tHftrVs 3-i7DD-5, ll-i/'k:FD-5 - {2 - [N- 
>j;7x^^) T^^^^M i?^>y Cb, e} Cl, 4} # 

2 1 
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3r-tf-t££X 3-£dd-5, ll-^hFP-5- {2 - [N- (4-7PD 
7i|^l/) T'O^f-M Cb, e3 CI, 4^^^ 

-tfb'X 3-^PD-5, ll-^tFD-5 - {2- [N- (3-7DD7I 

-N-x^;i/] 7$;*.?-M Cb, e)(i, 4} *3MH?tf 

> s 3-^PP-5, 1 l'-yt KD-5- {2- [N- (4-7'-fe^;V7'^y 

7i^f;i/) -N-^^;i/J ^>v' Cb, e} Ci, 4} ^-y- 

-fe*b> N 3-^DD-5, ll-^tFD-5- {2- [N- (3-7^7 
> 77i^^) -N-^f;i/] 7$7x^jH (b, e}Cl, 4} 

^+f-fc*b*>, 5, 1 l-^hh*D-5- {2 - [N-^?/l/-N- (4-^P'J 

^771^^)] t^j^M stiisV Cb, e) ci, 4} ^iHfb-x 

5, ll-^th'D-5- {2- [N-^7l>-N- (3-^PU^77x^^ 
71/)] TKJ^M Cb, eDCl, 4 } tf^-tf-S b> s 5 , 11-^ 

b - {2- [N-^^;U-N- (4-^'J^7 7i^f;i/)] 7*^31 

r;i/}y^>V Cb 3 eDCl, 4} ^If-fc: b>\ 5, 1 1 - V b h* D - 5 - { 2 

- [ N - ^ ^71/ — N — ( 3 — b*-"A 'J s 77 7i^ ^7103 757x ^7b} ^ > V C b , 
eDCl, 4} tf^MHfK^ 5, 1 1 -V b J* n - 5 - { 2 - [N-^ ^71/-N 

- (4-W^'J7 7i^/V)] T^^M Cb, CI, 4} 
;t3rit-tfb>, 5, 1 {2 - [N-^^-N- (3-^1/ 
7t l J7 7i^/l/)] 7^7x^/1/} Cb, e} CI, 43 *3fiH?£ 

^wt?tt> (i)R 9 ~R 13 ©^-r^io^[E]-c^^nsii«T^ys-e 

#:s (ii)R 9 ~R 13 ©v^rn^lo^[E]T^^n?»^^T5:y^-r-^)D^ ffe 

^Tk^JM^-eS !5s R 1 ~R 8 © 1 o3£f± 2 y^H^{ii^^T-^> t)> 



WO 02/096891 



PCT/JP02/05193 



±83-JKS CXVO SIT CXVID fc:fc^TB\ (i)R l ~R 8 i±l^---e4)M«c 

XliCH 2 -CH,^lU Yi:Z{ii5SvHc^b-rCH 2 -CH 2 -CH 2 ^{i: 
CH 2 -CH 2 -CH 2 -CH 2 ttt^ .Sl>7X{i(ii)R 9 ~R 13 {±l3l— T-fcH 

^ttftfcfcix (R) - {C2- (3-^dd- 5, 1 l-^fc h*D^>y Cb, 
e) CI, 4) ^-^r-y-fe*t:>- 5 -jjjutf-j],) fD'J^» - 1 --r;i/} - 2 - 
(4-^wU7i^) (r) -l - t(4-i?*?-ju^* ; 

DD^>^W^ri/) 7i^l/) h\ (R) - {(2- (2-7MU-S , 

e}Cl, 4} :^tHz£ >- 5 -jj \Z 
Diji?>] -l--f;i/} -2 - (4-b'D'J^;7i^) ^y> N (R) -1 
- C(4-b'D i;i?77i^) fD u^>-2-*;u^>^C2 - (2 

7l/^>^ >;>3"g8I N ©SS&L *x>g8g x ^^ig, T 7 ^^^ 

fc&mfc'&M en od-fe^; cio -??as^nsflj-&«ittx a 

2 3 
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tm&%9 7 3 3 8 8 5 A 1 ^lzmm£Hx\,^fimzm\Tm<Dfife(&lfo5& 

o 





[II] 



T'f-frVf-t&s h U <>A^ b\ £ y £ At -^h3^> h* 

dh^-e^^o sji&ia&fck ii^o°c~i 5 o°a $f^ii*s~i oo°c<d$b 
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mtfcRfoQMntm^fcib'&Vi m fck 4ktoO>%& [J. Med. Chem. , 7, 
609 (1964)] tiDIlt^So 

4 3 5 9 A 1 ^Itf^TrigtiZi/^&ftfelz^ 7d'J X ^/d »; >*JSi# 

x> ^Bjib^ cm its mmm^m9 9129 25Aitti^tvN 




<^/ft5&2> 
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4b<&%> m il^&TN ±IB-JSS^; CVIO ti^N-t-/h^ 

cviio ®4bi^«iiMu o^Ti^iibT-is:^ cixn (DihS'yo%m, 

^M^-T^c^^-e^^o CV} fr£ CVIIO CIXD CIO <y<DKifc$®& 

*&wto-&& cid ciio -c-a^n^b-^wis #!|*fek mmmsm 

0040570A l^fcllTl^nT^o^vifc^V TIB©^S(^S^3 )l3«k 



•fb^ CV} &s ;tI*IS©#4Tv ±13— CXO X-m^ti^t^tM 
j&2 it XftWibGyo CIIO £§£rr 5 ±I3SJfBfc: 



[V] + 




[HI] 
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a u ^ a t - / h jp^> ^ if 5 ^ i: i j t 1 5o mm 
o°c~i 5 o°a t&mzizm&~i o o o c©0EHT^Tt>^iao s/foH^&s sjs& 
^&%\>^±m%<Dwmz. ^xmta^.m.'B 1 ~ 5 0 h$f^t*& wb^-wa;) 
stms^^gfek cvd comm-mztt^x, ^n^n 0.5-10 

£? £ b < & 0.8-5 ^Ult^So 

&mWb&W CI} <2>3 %S CIV} TTSl^ix-Mbi^&s 0»*fck 0H*fc& a 
Pf^BO 0 4 0 5 7 0 A l-^tzga^nTV>2»^^^WTIB©^i(^^; 



-\V0 ()2/0%8!>l 



PCT/JP02/05J93 




r 14 mmLTfr^m&m.-to') 

>>A, zkjfcfb* 'J£A, U^AiM V7"d^75 h\ n-r^-;pi;f 

js&jastts 3i^o°c~ i 5 o°Cs sKat^S'-i o o o c©tBQ-efr*?n^o s 
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s>5o m^owm^ cxio izMvx, m^jm±s $?i;b<&i~5 

fe^JiX&t), -fb^ti CXIO t CXIIO ©ffiib&O. 5~2{^e;k *?3;U<fci: 
0. H%frt> 1. 5{ST*fe5o 
Hfc^fcis CV} £±13-^5$ CXIV) xm^n^t^lzm^, -o^xih 

CXD hiIS#STN ^iS^T^maih^ CIV} $Ij|t5ii:^t^s 0 

^ Sjfo^s H^BfP^tzlMbT^miT'^^o ^gCD^Sfek Yb^ CXIV} 

MbTs Sf^nyLfc* 0^b<{±i~5^^;u-efeDs -fbi%^ cxiv} t ex} 

CXIO KYb-n^l CV) Sa-^NDlt^oi^^^T-T^^WbUfem^jl 

mx$2> 0 fb^ cxiio rapi^i^o o 4 o 5 7 oa l^izm^zn 

fb^ CXIVD fctSJPS^mgO 0 4 0 5 7 OAl^zm^tiXl^Xo^ 

□® oo z^umm^x^jixTji^jub^femzs 7$. b^t^xmTLt^ms 

^ ±t^b^W^t3 s *%,BjMb&W CO CIO Civ: t-^ 

^tlSYb^tltts UPf^mgO 1 1 7 9 8 0 A 1 ^lZ%^M(D;5febW&k<£)J5&lZ 

cttK TSB5t cxvo *«tvs cxv} xm$nz>fc£mzi&&vxm^x%Zo bp 

2 9 



WO 02/0%S91 



PCT/JP02/05193 



t>5* cm "C&£ftsrti^*5fc Cii-a ^ civ) -e^ns-fb^*^ civ- 



R2 




1 *fctt2*aU Y^Z{i^S^i3^bTCH 2 -CH 2 -CH 2 ^(±CH 2 

30 
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fcf&ftSo ^ mmiziz, ^>Hf>, *is\s>m&o~~5 o%^n 

t^>-tert $ *7>-N,N- - »J >£ift, 

^ =ifiYb7;i/$^^A*^©;W^K*«ktr*©^&.ifA**fcf&n* 0 eft 
h (DM7tl£&\<D ffl?Ll£s V tf? *"7>rh7tFD77 if £ 

0°C\ $f««3 0°C~6 0"C©i£H-CfTfctoft3 o S^Bff^tts StcI^J^I 

3 1 
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^^^{cJ;DIIM-r^-t^^?)o -fb-£t) CII-D S^Ubiir^ CIV-ID 

HuIB3S7cSiJ&©J^*4^^VAfe'fb^ CXVD 4b£r^ CXVID &±&*i^E"r\ # 
iSMMt- <£ £ ft^ fan) —Mb t> M^tT £ 3 o £ c: -C"*^^ 43 it 

a n ^3b;i/^^A N MtKHsS'C'Afc ^hU^A;* h^>h\ ± 

h U^At -:7*>^> Kv * 0 £At -^*h^r-> K^^©^MT;i/r3^r^ hm 

± h »; £ As ' £*gg# u a s ^^-t i/^-k'te. ztmmz&m x^Zo m^m^ 

ltb-c^ 03* «> & ffltm (IX Hftsl (IX 3^-fb^ (I) taWM 

mm, ^5¥5&s tg^^^^As i^^^^A^^h^^ (h'j7x 

^;i/^^7^f>) ^^^^A^ifCD^^^^AM^V^b^CDlff^s &^b6:£ 

3 2 
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Rj&&mPWLmmhTb£^o Remits m&(DB&fo&x.z>&, m 

nMi&~2 0 0°Cs 1 0 0°C~1 5 0 ^(Dmm^n^oH^o SJ&Nfia 

aw 8-2 o o $>z> 0 tuiBtM^^^atts ^©Tmifcj^Tfc^s^ 

^aur l {^e;i/~ i 0{g^;K b < & 4<g^;i/-e&&o mt^mm, 

Mffiiit ^oiKa^t*)^*^^ ^i#o. o o K^e;i>~ l 
» * u < t± o-. ' o o 5 o . 2 fg^Kcfc 5o ^jfo-c-£t £> ntzih&'y>} cxv} 
fciu s^/^^^tBs ^> u A w 7 a ^ p ? h ^7 7 ^ ^ i B 9 H |ff i*t i 

m^^TV—Mt^cDmmizm^tzit^'^i cxvn ti3©^>& (as 



R2 
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^Z(i^5^^^bTCH 2 -CH 2 -CH 2 X^CH 2 -Cll 2 -CH2-CH 
ftaio-bih^ CXVID a <fbi» CXVEO fctfj^fci CXVinD £££-£rirsc 

5ii:feT^5o iifWb^ti CXVQ fci, Iift^i:©I©fitro# 

bT&£v\, z.z-emm^t(Dmbtes ma mis^ jwb**»> skshb 

-f>BKfiN U>=fKtt[x iESts &^>W&» i/z-tWMs 7*rt?*P>mm. 

BuH3 l E/i&^6©Jl^fcffiVNfe'fb^ CXVID fix ^©^S [J. Med. Chem., 7, 
609 (1964)] (a'Ji^ttS. 
Yb^t? CXVIIID ttTECD^SS (R^7) lz£^TmM~C%2>o 



R13 J v 

OH D<3 




[XX] 



R9 

R10 [XVHI] 



WO 02/096891 



PCT/JP02/05193 



CS+n Ks R 9 ~R 13 s L ls L 2 (ilul3h|5jbT-&»)s YhZ&£2M 

^^bTCH 2 r-.CH 2 -CH 2 XttCH 2 -CH 2 -CH 2 -CH 2 ^-rA\ X 

ictilT^§o ClCt^SjiSi:^ N, N' a ^**,)), 

■rs^^^©^o^vi^^M^t?^So ^T"f#^nfe<b^ cxvnn i±, 
Yb^«j' cxviid «\ Yb^«& cxxd ©A;i/3K>sap^*a^fe«aratTf«j8iu 

Tfc'J:^. cc-eaift«SSfctt % mfc^ n-/D^K 
i s o - t*d tr;K n - iso- ?>;k tert- & l> u 

©a^f* fcio ji^^;k h U ^ V ;k h U ^^i,^ »J ;k t e r t - 

fry* ?-jw> u jim iKDZsv ji^^jitz if&mif ztiZo 

&mjMb&yo cd ©at>^ am -ems n zygotes ymcoxm (s 
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-r^b-fe-fb^ CHID fcfcs rtJ^ft CXXn £*MS#3ETs ^I»<fct)^ 
ltd #|;tfc& ^>Hf>^tf^©Sm^ b-'J^VM^©!}^ N, N- 

)m.i- h u ^a. mm* u ^a. m&* a s m^^A^Ko^mmMm. 

fiWIiium 03*«x His isYb$3 (IX (IX (I) &£<d 

• 36 
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£43 J: tfi&fb 6 6 ^MSOfctf* <D$ki*tz £ ft 3 o £ ft ©£JS 

®it^-~2 o o°a $rMM£8 o°c~ i 6 o'comm-cfifttonzo K&^m 

51^ 5—150 Bf P^-e$>2.o lulBiMS©^«tts «fcoT fcH& 

ilS l {g^e^— 2 o {£^e;k Sf s b < . tt l . 5 8 ^^;b-e$> So MSB^ 
JlM&cD^afcts ^ ict & mte %> ^ o.ooi fe=t))/~ l <g 
$? i; b < fcfc o . 005 fe^Ejv— o . 3 {£^;i/T-;fc 5» ^fo-e*# ^ftfe-fb-^- 

#J CIIO tts .RJfciftjfc 6 J*fH% S' U >b Wife 7A^D-7h^77^f- N E55£?£# 
^r^i CUD tts 3Sl^3&:SJi:©*fi©?^S8TS*f*ffav\ ®tf#bT&£i\, uCt 

^cD&^tg (M£iM) -^Itt&s ?L^8k ^W>Sgi£s U>=fK 

Jtfix flSS^Sfc ^>l£^ ^i^BttBN T*J^*>W$&» **>X)V*>& 

■?tet>t>4h-&yo CXVIO CXI} i^S^Ts a^ft^+fc-CSJfS 

CD^r;i/=»^ri> KMs h'J^W^X h'JxW^X ^V7*Dt;V 
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asik fi«ijs «m *&^#j> a&u ^>D^m mmm, guau mmm & 
1 0 0 omg§ 1 iHi~i&iiifc^ttT^#-rni^ J:v^ 

<H»!l> 

(R) -Z-?Mu- 5 , 1 l-^tKD-5- [1- (4-* S^t>>7ji^ 

(R) -3-7;P^-d- 5, 1 Kd-5- [1- (4-p{ F^>7i 

3 8 
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ps<>V Cb, e)(l, 4} 

T;i/rf>M,^Ts 6 0%7j<^b± h U £A (4 4mg N 1. lmmol)&^ 
*-y->T*&?£U ^^;i/*;i/*^>K (5ml) (:I}lbtISt30« 
^bfe^s 3-7MD-5, .1 l-^th'O^WCb, e} CI. 4D^^ 
1HfK> (0. 22g, 1. Ommol) ^iPx.s iSf3 0«jfbfeo 5 
0°CT-H£3 O^HStitbfc^s Z.(Dffimz (R) -3-^dd-1- (4-^ 
h*^7i*^) tr^>;t?> (0. 2 5gs 1. Ommols HPf^I^FB9 7 
3 3 8 8 5 A 1 ■SJBttoarStfc «t t) 11SS0 ^;i/*;i/*=^> K (2ml) m 

m*%$T ut^ 5 o °ct- 6 mmmn^tco R^m^ma^m^tmwt^^iz^- 

A^ov h^7 7^-l:#U ^-^^fcSaai^/i/ (7 : 3) SffilvcSStHU 
fee IS^77^a>m MEET^^^^-To^s (R) -3-7;i/* 
D-5, 1 l-^fc KD-5- CI - (4-^ b iris 7^*^ W)t?>- 
2-^;i/;^;i0 Cb, eD CI, 4} tf*iH*tf>#&Mfe&3K$3i:l, 

XmZftfZ (0. 30g N 70%)o 
ESI/Mass:433 [M + H + ] 

NMR(CDC1 3 ) 6 : 1.60-1. 90(4H f m), 2.27(1H, m), 2.50-2. 60(1H, m), 
2.70-2. 82(3H, m), 2. 98-3. 10(1H, m), 3.18-3.24(1H, m), 3.35(1H, del, J=9.3, 
12.9Hz), 3.S2(3H, s), 4.02(1H, dd, J=3.60, 13.2Hz), 5.20(1H, d, J=12.0Ez), 
5.27(1H, d, J=12.0Hz), 6. 70-6. 95(6H, m), 6. 98-7.05(lH, m), 7. 15-7.30(4H, m) 
(R) -3 5, 1 l-^bh*D-5 - CI - (4-^ F^7i 

t^ijy>-2->f^W ^>V* Cb, e} CI, 4} tf=HHzt: 

(R) -3-7;i/^"P - 5, ll-^hFP-5 - CI - (4-* b^>:7i 

3 9 
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t^»;^>-2-^;i/^;iO Cb, eDCl, 4}aMf"iH?fc: 

> (3 00mg, 0. 7mmo 1) ®^oo^^> (5ml) $£?&£4M*&fb 
7m/?**V>Q. 3mim 30^m^bfe^s ^l^MJI^bfeo 

S^^^'J-rsCi^^^D^fBfb^^tlfeillft^UT^fe ( 2 5 7mg N 7 
9%)o 

ESI/Mass :4 33 [M + H*] 

NMR(CDC13) 6 : 1.90-2. 06(1H, m), 2. 06-2.30(3H, m), 2.74-2.86(lH, m), 
2.90-3.20(2H, m), 3.25-3.40(lH, m), 3.42-3. 68(2H, m), 3.80(3H, s), 3.85- 
4.00(1H, m), 4.24(1H, dd, J=7.8, 14.1Hz), 4.62(1H, dd, J=5.7, 14.1Hz), 
5.12(1H 5 d, J=12.3Hz), 5.32(1H, d, J=12.3Hz), 6.72-7.03(8H, m), 7.12(2H, d, 
J=8.4Hz), 7. 18-7. 25 (1H, m) 

(R) -8-^;^d-5, 1 1-^fc h'D-5- [1- (4-* F^7x^ 

£py^>-2 — r;^^;i/] Cb, e} ci, 4} 

3-7;i*a- 5, 1 l-^hh'D^>y Cb, C 1 , 4^^r-y-fe*tr> 
©-ftbD^8-7;^D- 5, 1 1 - yt h*D^>v" Cb, e}Cl, 4~)**c 
■y-fe*b'>^^^T^»yi iilHJ^^ft^J; t) s (R) -8 -^;^D-5, 1 1 
-^fcl>P-5- [1- (4-* Y3ci/7 tTD 
;H^^>^Cb, e^Cl, 4^^r-y-fe*f>^^feo ^M^SI^o iR^sl 9% 0 
ES I/Mas s : 4 3 3 [M + H + ] 

NMR(CDC13) d : 1.58-1. 88(4H, m), 2. 22-2. 30(1H, m), 2.48-2. 58(1H, m), 
2.6S-2.S2(3H, m), 2.99-3.08(lH, m), 3.21-3. 36,2H, m), 3.81(3H,s), 4.00- 
4.05(1H, m), 5.20(1H, d, J=13.0Hz), 5.34(1H, d, J=13.0Hz), 6.47-6.50(2H, m), 

4 0 
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6.79-6.93(3H, m) 3 7.02-7.18(4H, m), 7.26-7.34(2H, m) 
ES I/Mas s : 4 3 3 [M+IT] 

NMR(CDC13 ) 6 : 1.90-2. 32(4H, m), 2.75-2.88(lH, m), 2. 94-3.23(2H, m), 
3.28-3.60(3H, m), 3.81(3H,s), 3. 91-4.00(1H, m), 4. 14-4.30(1H, m), 4.58- 
4.73(1H, m), 5.17(lH, d, J=13.0Hz), 5.34(1H, d, J=13.0Hz), 6.50-6.60(2H, m), 
6.81-7.00(3H, m), 7.08-7.39(6H, m) 
C^WU3D 

(E)-2-^dd-5, 1 K D - 5 - [1- (4-p< h^7x^ 

;U) KD'J^>-2-f;^^] V^y s J Cb, eD CI, 4} **VMiZ>i& 
MM 

' 3-7;M-.n-5, e^Cl, 4) ***HiV> 

(Dttio$iz2-?va- 5, KD^W Cb, e ) CI. 4 3 

wy&R^xmsmi hnm<om^^\>. (r)-2-^dd-5, 

Cb, e} CI, 4) ;4-3MH?K>£*#fco ^6®^o JR4s4-4%o 
ESI/Mass: 4 4 9 [M + H + ] 

NMR(CDC13) (5 : 1.60-1. 87(4H, a), 2.20-2.28(lH, m), 2048-2.56(lH, m), 
2.67-2.82(3H, m), 2. 93-3.06(lH, i), 3. 16-3. 23(1H, m), 3.34(1H, dd, J=10.3, 
14.7Hz), 3.8K3H, s), 4.04(1H, dd, J=4.0, 14.7Hz), 5.15(1H, d, J=13.0Hz), 
5.25UH, J=13.0Hz), 6.75-6.89(5H, n>), 6.97-7.04(2H, m), 7.10-7.16(2H, m), 
7.22-7.30(2H, m) 

■&mi*t itifeo mm9 o%o 
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ESI/Mass :■ 449 [M+H*] 

NMR(CDC13) <5 : 1.92-2. 28(4H, m), 2.72-2.88(lH, ■>, 2. 93-3. 13(2H, a), 
3.26-3.38(lH, m), 3.43-3.6. (2H, m) 3 3.8K3H, s), 3.83-3.98(lH, m), 4.20- 
4.35(1H, m), 4.61-4.74(1H, m), 5.11(1H, d, J=14.0Hz), 5.27(1H, d, J=14.0Hz), 
6.87-6.92(5H, m), 7.01-7. 16(3H, m), 7.22-7. 30(3H, m) 

(R) - 3 DP- 5, 1 KP-5- [1- (4-p< 

)\y) fDU^>-2— i)\s*3-M 2^>V Cb, e}Cl, 4} tf-#lHf 

3-7Jl*a-5, 1 1 -^h KD^>V Cb, e} CI, 4} 
GD-ftfc !) K: 3 - £ D n - 5 , 1 1 -£?t Kd^W Cb, e) CI , 4} 
^*b>£/i!^Tfl«!ll fclTO^&flsfcJ: !k (R)-3-^dd-5, 1 1-^ 
b K d — 5 — Cl- (4-p< h^^>7ai^^;i/) tDiji?>-2-^;M?-;i/] 

Cb, 6} Cl, 43 m-gKVSSfe. ^feSl^o W5 5%o 
ESI/Mass: 44 9 [M + H + ] 

NMR(CDC13 ) 6 : 1.60-1. 90(4H, m), 2.22-2. 30(1H, m), 2. 52-2.62(lH, m), 
2.68-2.82(3H, m), 2. 97-3. 07(1H, m), 3.16-3.22(1H, m), 3.35(1H, dd, J=10.3,. 
14. 7Hz), 3.8K3H, s), 4.03(1H, dd, J=4.0, 14.7Hz), 5.20(1H, d, J=13.7Hz), 
5.23(1H, d, J=13.7Hz), 6. 75-6. 90(5H, m), 6. 96-7.02(2H, m), 7.10-7.20(4H, m) 

zn^mmm 1 tmmiz 4MiMi/^7r^it>«u m^t^^n 
&m&t uxfffeo i&m s 6 % 0 

E S I/Mas s : 4 4 9 [M+H + ] 

NMR(CDC13) 5 : 1.92-2. 03(1H, m), 2. 10-2.30(3H, m), 2. 75-2.84(lH,m), 
2.96-3.12(2H 3 m), 3.24-3.34(lH,ni), 3. 44-3. 60 (2H, id ) ,3.81(lH,s ) 3.87- 
3.981H 5 m) , 4.24(lH 3 dd,J=8.7,15.3Hz), 4.62(lH,dd,J=6.3,15.3Hz), 5.12(lH,d, 

4 2 
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J=14.0Hz), 5.35(lH,d,J=14.0Hz), 6.83-6. 96 (3H,m), 6.84(2H,d,J=9.3Hz), 
7.01-7.19(4H,m), 7.12(2H,d, J=9.3Hz) 

cmmm 5 d 

(R) -7 dp- 5, ll-^tKP-5-[l-(3, 4-^5=-U>^ 
^7i^;i/)'tPiJS?>T2->f^^] Cb, e} CI, 4};* 

(R) -3-^dd-1- ( 3, 4-*?-U>¥3r*i<'-7 fcT-^U^ 

7-b h-h (5 Oml) 4»*3n (R) -2-t K d^t^ ^;i/trp »; ^> s 
(5 0 5mgs 5. OOmmoDs 3, 4-^^-U>t?jt^.7 sc^A^^i^U 
-h (1. 3 4 gs 5. 5 0 mmo IX MJ* A (5 8 5mg, 5.50 

mmo IX hU£A (50mg, 0. 3 3 mmo 1) tm^.. 9 0°Ct? 

13. 5mmmmffi.v&§ts ^ETt^^ssu as«j*»axf^i:«a 

TC^Sbfc, fWcIM^PD^^>2 5mltS)»U MTtJf 
ft[st£&*>« ^V7"Dt:;i/x^;i/7^>7 12mg (5. 5 mmo IX zfeJUJ* 
^^>^-MDiJK6 3 0mg (5. 5 mmo 1) ZbUtLs zk^TT? m 

H^^^l/ (15:1) SfflMTSHilfe. ilMi&:7 ^ ^.> 3 MEET 
izm&Z'M^-tZts (R) -3-^PD- 1 - (3, 4-^3 L U>£?;t^>7:iL 

'J bTi^^fe (1. 02g, 7 6%)o 

NMR(CDC13) <5 : 1.55-1. 68(3H, m), 1.75-1.87(1H, m), 2.12-2.20(2H, n), 
2.55-2.64(2H, m), 2.69-2. 78(3H, m), 3.08-3. 18(1H, m), 3.98-4.06(lH, in), 

4 3 
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5.93(2H, s), 6.63-6.75(3H, m) 

(R) — 7 — ^7 up — 5 , 1 l-^bFD-5- [1- (3, 4-^^l/>^ 
^J/7i^^) tD»J^>-2-f;^^] V<>V Cb, e) CI, 4} 

^>T*#&#b£^ ^^^;i/X;i/^^^> h* (8ml) fc!R»U ISt*30^ 

Ha»tft«v7'-^ 0D -5.» e)Cl, 4D^ 

^•etr> (2 3 2mg, lmmo 1) £iD*x ^ST* 3 0#IH«**Ufco 5 0°C 
-C3 0#lffl«#bfcas (R) -3-^dd.-1- (3, 4-^1' 

>^^>7x^^Jl/) (3 0 8mgs 1. 1 5mmo 1) <Di?*f- 

JIXJV**^ h* (3ml) &*S*»TF UTs 5 0 "CT- 4 B$F«#Ufc 0 SJ«£ 

V>h®m^K (10 : 1) ^^tig^b/to ^*77^^3>^m 
«BETfcS«E*S5fe-r-5a:x (R)-7-*on-5, 1 1-S?t Fn-5- [1 
- (3, 4-^^i/>^^-^^^3i^^;v) S>-S 
WCb, e}Cl, 4D ^^^-fe*t:>}6 s ^fe!ll^^b-r^#^nfe (3 6 2mgs 

7 8%), 

ESI/Mas s : 4 6 3 [M + H + ] 

NMR(CDC13) (5 : 1.60-1. S4(4H, m), 2.20-2. 30(1H, m), 2.49-2.59(lH, m), 
2.65-2.7S(3H, m), 2. 95-3. 05(lH,m), 3.13-3. 21(lH,m), 3.34(1H, dd, J=10.3, 
13.0Hz), 4.00UH, dd, J=3.3, 13.0Hz), 5.15(1H, d, J=13.0Hz), 5.23(1H, d, 
J=13.0Hz), 5.95(2H,s), 6.63-6. 78(5H, a), 6.96(1H, s), 7.02-7.13(2H, m), 
7.26-7.37(2H,m) 

(R)-7-i7DD-5 3 ll-^hFD-5- [1- (3, 4-*^l/>^ 

44 
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**if7 KDU^>-2-^;Wf>] ^^> N / Cb 3 e} CI, 4) 

(R) -7-^dd-5, 1 [1- (3, 4-p<^U>^ 

^-^>>7^^^ L ;i') \ZX2V 9 J>-2-4Mf-)Vl Cb, e) CI, 4) 

* 3f tf-tf f > ( 0 . 6 3g) O^^DD^^ ^ (5ml) 2 MikifrkM/ 

4 8mg N 8 9 %)o 
ESI/Mass :4 6 3 [M + H + ] 

NMR(CDC13) 5 : 1.92-2. 33(4H, m), 2.74-3. 16(3H, id), 3.24-3. 37(1H, m), 
3.44-3.58(2H, m), 3.88-3. 98(1H, m), 4.15-4.28(1H, m), 4.60-4.72(lH, m), 
5.19(lH a d, J=14.0Hz), 5.27(1H, d, J=14.0Hz), 5.98(2H, s), 6.64-6.77(5H, m), 
6.80-6.88(lH, m), 6.9S(1H, s), 7.09-7.20(2H, m), 7.28-7.38(2H, m) 

(R) -l-7)V*a-5, 1 l-^tKP-5- [1- (4-i^^^JVT^7 
7zl*3-j\s) lfP'J^>-2-^;W^H ^^>V" Cb, e} CI, 4}**?- 
-t£fc?> • 2iM&m. 

(R) -2-kKD#^^-l- (4-^W$;7xW) tro 

h- h U;i/ (5 0ml) 4^ D-7*o U ;i/ (2. 0 2 g^ 2 0. 0m 
mol). 4-^^7^y7x^^;M^l/-hN (5. 3 5 gs 22. 0m 
mo IK $BSt1-b Ue?A (2. 6 5gv 2 5. OmmolX a-Mb^hV^A 
(3 0 0mg, 2. OmraoDm 9 0°CT?13. 5 Htm^Sls&bfcgU 

4 5 
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^^ET^^T*^ (R) -2-EFd^f;i/-l- (4-if*?fr7 

?/7i^;i/) tbuyvtf^lSfi^^stfcb-c^&nfe (4. 9ig, 9 

9%)o 

NMR(CDC13) 5 : 1.69-1. 90(4H, m), 2.29-2.38(lH, m), 2.45-2.54(lH, m), 
2.56-2.64(lH, i), 2.66-2. 74(2H, m), 2.88-2. 94(1H, m), 2.91(6H, ms), 
3.23-3.30(lH, m), 3.31(1H, dd, J=2.7, 12.0Hz), 3.58(1H, dd, J=4.0, 12.0Hz), 
6.70(2H, d, J=9.7Hz), 7.07(2H, d, J=9.7Hz) 

(R) -3-^DP-l - (4-^^^7^7i^^) bVOJ^> 

(r) - 2 -b h*P=3r^^^;i/- l - (4-^^7^7i^?;i/) trn 

V*?> (4. 9 1 19. 8mmo 1) ti^^OD^^>6 OmltSiU 
7jc^-f-C-Jf^b^^e>x V7"D^l/i^l/7^3. Hg (2 4. 4mm 
o IX #&V<*?>XJX'*— )]/&u U K 2. 7 .5 fir (2 4. Ommo 1) &#Q£. 

tK^tt' i mm, iciSTt* 2 msmn u ^dd^^> tmm 

*V>tm^?Jl' (9:1) £^T&tfJb&o ^^7^^^3 
MET£;g*&£©£-f 3^ (R)-3-7DP-l-(4-^^l/7^7i 

»; ^>^M-felUf*i: bT?#£;ft#: (3 . 0 3 g\ 5 7 %)« 
NMR(CDC13) <5 : 1.50-1. 68(3H, m), 1.76-1.88UH, id), 2.09-2.20(2H, m), 
2.55-2.62(2H, m), 2. 66-2. 73(2H, m), 2.75-2.84(lH, m), 2.91(6H, s), 3.08- 
3.17(1H 3 m), 3.98-4.08(lH, id), 6.69(2H, d, J=9.7Hz), 7.06(2H, d, J=9.7Hz) 
(R) -l-7;^D-5, 1 l-^th'D-5- [1- (4-i?*$-JV7$ 

;7x^ji/)fD^>-2--{;Mf;H Cb, eKi, 4 3** 

4 6 
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• 7;i/rJ>mmTN 6 <0%7m<tj-hVb& (3 5mgs 0. 88mmol) £ 
^*V>X*i&&lsfe'&, V*3-)\t7.fr***s K (5ml) fcSRau 0 
#Hfll#bfc»N l-7;^D-5, 1 l-^hh*P^>^Cb, e)(l, 4} 
(0. 17g, 0. 8 0mmol) ^.Siat3 O^Wb 

fe 0 5 o o ct-3 o^mmn^Wi, zommz (r) -3-^pd-i- u- 

^W^7i^il/) h*^U^> (0. 18gs 0. 80mmol) 
^;i/*;v*^> h* (2ml) W&%ffiTL,Xs 5 0°CT« 6 mmffiW^fro BtJfa 

(6:4) ^IvtTvgtBLfco ^ft^^s >£m#>. MBETi3>g^ 
£gf£-T3^ (R) -1-7;^d-5, 1 h'D-5- CI — (4—iS 

^^7U7x^^;i/) t:^u^>- 2--r;M^;^ t?^> s J Cb, e)(i, 

4) ^^it^hrv^^fe^^^UTtt^nfe (0. 2 3g. 6 4%) 0 
ES I/Mas s : 4 4 6 [M + H + ] 

NMR(CDC13 ) 6 : 1.60-1. 90(4H, m), 2.20-2.30(lH, m), 2.48-2. 55(1H, m), 
2.70-2.80(3H, m), 2.94(6H, s), 2.98-3.08(lH, m), 3.16-3.25(1H 5 m), 3.38(1H, 
dd, J=9.3, 13.0Hz), 4.10(1H, dd, J=3.60, 13.0Hz), 5.35(1H, d, J=12.0Hz), 
5.42(1H, d, J=12.0Hz), 6.70-6.78(3H, m), 6.80-6. 90(4H, m), 7.00-7.15(3H, m), 
7.18-7.28UH, m) 

(R) - 1 -7)V*xn- 5, 1 l-i^bFD-5- [1 - (4-^3S>U7^ 
;7x^^) fD y s>>-2--f ;M^kl Cb, e)Cl, 4} ^ 

(R) -l-7;M"D-5, H-^hKo-5- [1- (4-i?*?-Jl<T$ 
;7i^^) fa u^>- 2 --f ^^>V* Cb, e)[l, 4)^ 
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-y--k*£> (2 2 8mg, 0. 5mmol)©^^DD^^>(5ml)MC4 

&Ltzmi*%&}{sTmz<b&$%i%&mfotvTmz (i 7 omg, 6 4%) e 

ESI/Mass : 4 4 6 [M + H + ] 

NMR(CDC13) <5 : 1.92-2. 30(3H, m), 2.78-2.90(lH, m), 2. 91-3.16(3H, m), 
3.16(6H, s), 3.38-3.50(2H 3 m), 3.62-3.75(lH, m), 3.82-3.95(lH, m), 4.28(1H, 
dd, J=6.3, 14.7Hz), 4.77(1H, dd, J=6.0, 14.7Hz), 5.24(2H, s), 6.76(1H, t, 
J=8. 1Hz), 6.90-7,12(5H, id), 7. 21-7.30(1H, m), 7.37(2H, d, J=8.4Hz) , 7.7K2H, 
d, J=8.4Hz) 

(R) - - 5, 1 l-2>'k KD-5- [1 - (4-^^;KP^y 

Z7i**-;i/) t-P ';^>-2--r;M^;b] Cb, en Ci, 4^ ^-y- 

l-7;i/^-P-5, l l -^t Kp^>v' Cb, eDCl, 4D ^-^-y-tztrv 

CD^Dt>^3-7;U^-D- 5, 1 l-i'h h*Di/^>y Cb, e^Cl, 4} 

y-^vyvm^xmmm 6 hmmoimmzz t> % (r) 5 t i i 

- ^ t K P - 5 - [1- (4-^^7;;7i^) fc*PV^>-2--r 

Cb, eD CI, 4} #*i^k>#^6»tt&&i,Tf*& 
iafc (0. 2 4 5 3%) 0 
ESI/Mass : 446 [M + H*] 

NMR.(CDC13) 6 : 1.60-1. 90(4H, m), 2.22-2. 32(1H, m), 2.50-2.60(1H, m), 
2.70-2.82(3H, m), 2.94(6H, s), 2.98-3. 08(1H, m), 3. 15-3.25(1H, m), 3.34(1H, 
dd, 3=9.3, 13.0Hz), 4.05(1H, dd, J=3.60, 13.0Hz), 5.20(1H, d, J=12.0Hz), 
5.26(1H, d, J=12.0Hz), 6.68-6. 90(7H, m), 6. 97-7.04(lH, m), 7. 08-7. 15(2H, m), 

4 8 
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7. 20-7. 25 (1H, m) 

'■mmifot. vxmtz ( i o o %)<> 

ESI/Mass : 446 [M + H*] 

NMR(CDC13) 6 : 1.95-2. 30(3H, m), 2.SO-3.00(1H, m), 3.00-3.25(9H, m), 
3.42-3.60(2H, m), 3.60-3. 75(1H, m), 3.85-3. 98(1H, m), 4.19-4.28(1H, m), 
4.58-4.68(lH, m), 5.1K1H, d, J=12.6Hz), 5.35(1H, d, J=12.6Hz), 6.76(1H, t, 
J=8.1Hz), 6.80-7. 08(5H, id), 7.20UH, dd, J=6.3, 8.1Hz), 7.43(2H, d, J=6.9Hz), 
7.75(2H, d, J=6.9Ez) 

(R) -3-^dd-5, ll-^bb'D-5- [1- (4-^W^y7 

trp >;^>-2-^;m^;u] Cb, e} ci, 4}**w 

l-7;i/^-o-5, 1 1 -i?t KD^>y Cb, e^Cl, 4} ^-^-ift:> 
CDftto ?H3 3 - ^ P D - 5 , 1 1 -i^t KD^>V* Cb, e)Cl, 4) ^"^rit 
-lft>^V^T^»y6i:l^a©^{c:«t t)s (R) -3-^dd-5, 11-^ 

tFD-5- [1- (4-^f^7^7x^;i/) h*D 2--r;bp< 

^-<>V* Cb, e} CI, 4D ^-^•y-te*f>^-^-y-fe*^>^i#feo ^jt&vfi 

■m^Mc W¥§ 7%c 
ESI/Mass :4 6 2 [M+H + ] 

NMR(CDC13) d> : 1.50-1. 91(4H, m), 2.23-2.32(lH, m), 2.51-2.60(1H, id), 
2.65-2.83(3H, m), 2.93(6H, s), 2.97-3.07(lH, m), 3.15-3.23(1H, m), 3.34(1H, 
dd, J=10.3, 14.3Hz)„4.06(lH, dd, J=4.0, 14.3Hz), 5.22(2H, s), 6.72(2H, d 3 
J=10.0Hz), 6.75-6.85(3H, m), 6.98-7.01(2H, m), 7.09-7.19(2H, m), 7.11(2H, 
d, J=10.0Hz) 
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( R ) - 3 - ^dd - 5, ll-^tFD-5- [1- (4-iS*?j\/7$S 
7x^f;i/) h-n,U^>-2--r;M^;u] ^X>V Cb, e} U, 4} ^"^it 
Hflf>^-y-tfVf> (3 0 6mg, 0. 6 6 2mmo 1) 4SSxf^tx^v 
-71/ ( 2 : 1 ) ®k^S^ 6 . 0ml jg#p U 2 Mi&fekMt/x-^l' (0.7 
3ml, 1. 4 6'mmol) I^Dlfe^ SSi^2. 0ml&iQ;lT^?& 

£ btfffe (9 6%) 0 
ESI/Mass :4 6 2[M+fl + ] 

NMR(CDC13) <? : 2.02-2. 28(4H, m), 2.80-2.90(lH 3 m), 2. 98-3.24(2H, m), 
3.17(6H, s), 3.44-3. 56(2H 3 m), 3.59-3. 69(1H, m), 3.88-3. 98(1H S m), 4.23(1H, 
dd, J=7.7, 15.7Hz), 4.64(1H, dd, J=6.3, 15.7Hz), 5.11(1H, d, J=14.0Hz), 
5.33(1H, d, J=14.0Hz), 6.85-6. 97(3H 3 m), 7.02-7.07(2H, m), 7.12-7.18(2H, m), 
7.4K2H, d, J=9.3Hz), 7.75(2H, d, J=9.3Hz) 

(R) -2-7MP-5, 1 Kd-5- [1 - (4-fc'D \)*JJ 7 

VuVi?>-2-<{;i>*^jVl ^^>\/Cb, e} C 1 , 4} *3MH?b? 

> • 2 

%M\,feWFWi5*?$& (2 7 Omgs 1. 2 0mmol), 2 - (v- t -7* 
^1/7^7^7) t7ir;i/ (7 2 0mg> 2. 4 Ommo 1 )> t-7*h^ 
^-hU-7A (14. 42g s 150mmol) {3 2- (4-7d^i^^» 
rh7k h*P- 2H-f5> (2 8. Olg, 9 8. 3 9 mm o 1) CDh;i/x> ( 1 
0 0ml) §}fttD'J^> (9. 9 3 mis 119mmol) §M N 7 0°C 
-Cl 2 0§f B m i ^bfe o S^«t:7jc*ioitT»Ki^i'TttiajU ^^^«iu 

5 0 
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#:ilbTf#feo (1.6. 4 1g, 8 7%) 

NMR(CDC13)-<5 : 1.97-2. 01(4H, m), 2.77(2H, t, J=7.3Hz), 3.24-3.29(4H, m), 
3.79(2H, q, J=6.7Hz) 3 6.53(2H, d, J=9.3Hz), 7.03(2H, d, J=9.35Hz) 
4-fn'J V'J 7 x*>;M ^ U— > 

4-tTD USV 7i^^7;b-^ (1 6. 4 1 ^ 8 5. 9mmol)| 
^^dd^^> (1 5 Oml)fc$gJSPU 0°C-e^-f V7*Dt:;i/ji^;i/7 > ^>( 1 
9. 0 mis 1 0 Smmo 1) & >7.JV7 a UK (8. 4 0ml N 

1 0 8 mm o 1 ) %jDiT-lfti»3$Ufe. Slfc5S?S& 5 %m.Wt7km± h U ^ A7JC 

A (7 : 3) 4fflW§lfllfe, 5HS77^3i/» fcE£ETfc$§&&S 
4-tD'J^ 7 ^> l/- h 4* btf ^.tife (2 
1. 14gx 8 0%) o 
E S I/Mas s : 2 7 0 [M + H + ] 

NMR(CDC13) : 1.98-2. 01 (4H, m), 2.84(3H, s), 2.95(2H, t, J=8.0Hz), 
3:24-3. 28(4H, m), 4.46(2H, t, J=8.0Hz), 6.52(2H, d, J=9.3Hz), 7.07(2H, d, 
J=9. 3Hz) 

(R) -2-th*n^f;i/-i- (4-tDi;^77i^;i/) tD"jj; 

7th^hij;i/(15 0ml) D-7'D Uy-;K (2. 7 2 g N 2 5. 

OmmolX 4-^D'jy;7i^W^l/-K (6. 0 6g, 22. 5m 
mo IX (3. 4 5g s 25. Ommol) §Jnx. s 9 0°C-e3. 

5 1 
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7.kJI©pH £1 4jfc.U itHi^^x' 
^•.^e7AT^m ^M^MBET^^-T^^s ( R ) — 2 — k KD^>y?;i/ 
- l - (4-tD'js;;7x^;i/) d y y > s&Jtfi ttttW £ £ fi 

(4. 9 6 8 5%)o 
NMR(CDC13) (5 : 1.70-1. 91(4H, m), 1. 95-2.04(4H, m), 2.26-2. 36(1H, m), 
2.42-2. 56(1H, m), 2.57-2.77(4H, m), 2.87-2. 96(1H, m), 3.18-3.27(4H, m), 
3.28(1H, dd, J=2.7, 12.0Hz), 3.57(1H, dd, J=4.0, 12.0Hz), 6.51(2H, d, 
J=9.3Hz), 7.05(2H, d, J=9.7Hz) 

(R) - 3-^pd-i - (4-^Q'j^^7j^f;i/) 

(R) -2-tFD^5 L ;i/-l- (4-t:aiJ^;7z^;i/) fny^ 
> (4. 9 6 g N 19. lmmo 1) t^^DP^^>7 Oml{3^?'U zk^ 
TTljfl^i 5 ^ ^V7D^x^;i/7>>3. 21g (24. SmmolX 
i3 <£tM ^ pU K 2 . 8 4g (24. 8 mm o 1 ) frft 

TT* 1 Bf fUk I^iiSTT* 2 B5fi9ftff bfe o :>* t^if 

f ^ nfeMS^ >J 7 a ^ p ? h 7*7 7 - eft u mw&tvx^ 
*y->h%mx-3-)y (3:i) ia^777^>3>ti«)s 

^ETt^*®5fersfcs (R) -3-7PP-l-(4-tP'J^77x^ 

fcWj ^>£^Ji£slIlf$£ bTff^n^: ( 3 . 23g> 6 1%), 
ESI/Mass : 2 9 3 [M+H 4 ] 

NMR(CDC13 ) (5 : 1.50-1. 70(3H } m), 1. 78-1.87(lH, a), 1.96-2.0K4H, m), 
2.10-2.20(2H, m), 2. 54-2. 61 (2H, m), 2.65-2. 72(2H, id), 2.75-2.85(lH, m), 
3.10-3.17(1H, m), 3.23-3.28(4H, m), 3.96-4. 06(1H, m), 6.51(2H,'d, J=9.7Hz), 
7.05(2H, d, J=9.7Hz) 

5 2 
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(R) -2 -7)1*13-5, ll-^th'D-5- [1- (4-^DiJ^7x 

7)l>3>m,ffi,T, 6 0%7m<h±b U^A (3 4 8mg N 8. 7mmol) £ 
^■9->-c^#bfef^s ^;i/*;i/*^> K (5 Oml) tcSiaU £fflT?3 0 
fifSmnvfco dftlz2-7)l*n-5, eKl, 
4} Hr^WK^ (1 • 70gs 7. 9 0mmol) §i0L ^aT?3 0^BB» 
»bfe. 5 0°GT*JE^3 0#!HSB*bfcau ii©S«fc (R) -3-*dd-1 
- (4-t^DiJ^V7x^^) (2. 6 4gs 9. 0 2mmol) 

<DV*.mXfrtt$')l t (2 5ml)^i^Tbtx 5 0 °CT* 3 B#p B TO#bfco 

T«lUC^^r-y->^^3i^;i/ (6 : 1) #V^^fi*->fcIfK:£*-;]/ 
(1:1) t^«lfec aSft.77^S/3>SI!»s SrtETfcSflteS* 
t^ils (R) -2-^;^d-5, 1 1-i^t h' D - 5 - [1- 
7 7x^f;i/) fDiJS?>-2-^;^^] Cb, eDCl, 4);T3f 

V*\Z>tfi$m&foW. i toSt£\s-Cfte>titt (2. 29g. 6 8%), 
ESI/Mass : 4 7 2 [M + H 4 ] 

NMR(CDC13) : 1.59-l.S6(4H,n), 1.96-2. 02(4H,m), 2.21-2.29(lH,m), 
2.46-2.55(lH,m), 2.60-2.78(3H,m), 2. 97-3. 06( 1H S m) 3 3.19-3.31(6H 3 m), 
4.08(lH,dd,3. 7,14.3Hz), 5. 16(lH,m), 5.30(lH,d, J=13.0Hz), 

6.54(2H,d,J=9.0Hz), 6.75-6.S5(3H,m), 6.95-7.09(4H,in), 6.99(2H,d,J=9.0Hz) 
(R) -2-7Jl#a-5, ll-^tKD-5- [1- (4-h'D^;7 
x*?-;i0 fcTD 'J^>-2 iS^>"J Cb, e^Cl, 4^^it-fe* 

5 3 
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(R) -2-7)V*u- 5, 1 h*D-5 - [1 - (4-fc'D \)*>J 7 

x^^l/) h , DiJi?>-2-f JM^] Cb, e} CI, 4;)V^iHz 

f> (2. 2 9g) ®^DD^^> (3 0ml) it^c 2 Mi^b7j<^/^^ 

Tfffe (2. 17g> 8 1%). 
ESI/Mass : 47 2 [M + H*] 

NMR(CDC13) 6 : 1.95-2. 36(8H, m), 2.84-2. 96(1H, m), 3.03-3.27( 3H, m), 
3.40-3.72(6H, m), 3.82-3. 93(1H, m), 4.21(1H, dd, J=8.7, 15.7Hz), 4.63(1H, 
dd, J=6.3, 15.7Hz), 5.13(1H, d, J=14.0Hz), 5.33(1H, d, J=14.0Hz), 6.81- 
7.03(6H, m), 7.11-7.14(1H, m), 7.37(2H, d, J=9.0Hz), 7.60(2H, d, J=9.0Hz) 

( R ) — 3 — 37 )]/$~ D — 5 , 1 KD- 5- [1- (4-ti'D»;^y7^ 

w w>- 2 jva^jV] (b, e} Ci, 43 ^i+tft: 

3-7MB-5, ll-^hb*D^>yCb, ©D'Cl, 4} 
h (R) -3-^dp-I - (4-b'0'J^7x^) tr^U^>^^b 
-r. «M6i:|5ia©^#{3j:D (R) - 3 - 7»*u - 5 , ll-^th*D- 
5- [l- (4-tD';^y7x^/v) t-D u^>-2-^;m^] i?s<> 
v*cb, ejci, 4] **yvv>*mn&myo£isxmc (0. 1 9 g\ 5 

0%)o 

E S I /Ma s s : 4 7 2 [M+H*] 

NMR(CDC13) 6 : 1.55-1. 90(4H, m), 1. 95-2. 06(4H, m), 2.20-2.32(lH, m), 
2.4S-2.60(1H, m), 2.70-2.S2(3H, m), 2. 95-3. 10(1H, m), 3.18-3.40(6H, m) 3 
4.06(1H, id), 5.20UH, d 3 J=12.0Hz), 5.26(1H, d 3 J=12.0Hz), 6.54(2H, d, 
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J=8.7Hz), 6.68-6.85(5H, m), 6. 95-7.03(lH, m), 7.08(2H, d, J=8.7Hz), 
7.20-7. 30(1H, m) 

n&m&tvx'&tz (90%), 

ES I /Mas s : 4 7 2 [M + H + ] 

NMR(CDC1 3 ) 6 : 1.95-2.30(4H, m), 2.34(4H, m), 2.82-2. 95(1H, m), 
3.00-3.24(2H, n), 3.39-3.78(7H, m), 3.82-3.95(lH, m), 4.21(1H, dd, J=7.2, 
14.1Hz), 4.62(1H, dd, J=5.7, 14.1Hz), 5.11(1H, d, J=12.6Hz), 5.34(1H, d, 
J=12.6Hz), 6.76(1H, t, J=8.1Hz), 6.80-7. 05(5H, m), 7.19(1H, t, J=8.1Hz), 
7.37(2H, d, J=8.4Hz), 7.64(2H, d, J=8.4Hz) 

cmmm 1 1 > 

• (R) -7-^;i/^-D-5, l i-^tKD-5- [l- (4-trn w;7=. 

b*P u^>- 2 -^;M^;i/] 9 J*oV Cb, e} Ci, 4D 
> • 2 mm& 

7 1 1 -VM h*D^x>y- Cb, e}Cl, 4} tf-^MJ-e t:> 
£ (R) -3-^DP-l- (4-KD'J^;7i^) ^'J^>^U 
ts mMm6tmU<DtmizXt) (R) -7-7;i/*D-5, ll-^fch*D- 
5- [l- (4-^P , J^y7i^?;i/) fD';^>-2 — r;i^^;t/| 

vUb, eKl, 4} ^-^•y-b*ti°>^^fev4TOhbT^fe (0. 19^5 

l%)o 

ES I/Mas s : 4 7 2 [M + H + ] ' 

NMR(CDC13) 6 : 1.58-1. 90(4H, m), 1. 95-2.06(4H, m), 2.20-2.32(lH, id), 
2.48-2. 60(1H, a), 2.6S-2.82(3H, m), 2. 98-3.08(lH, m), 3.18-3.40(6H, m), 
4.05(1H, dd, J=5.8, 13.2Hz), 5.14(1H, d, J=12.0Hz), 5.31(1H, d, J=12.0Hz), 
6.45-6. 58(3H, m), 6.68-6.78(2H, i), 7.02-7. 13(4H, m), 7.28-7. 35(2H, id) 
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ESI/Mass : 4 72 [M + H + ] 

NMR (CDC1 3 ) 6 : 1.95-2! 30(4H, a), 2.34(4H, m), 2.78-2. 92(1H, m), 
2.94-3.25(2H, m), 3.40-3. 76(7H, m), 3.83-3.94(lH, m), 4.23(1H, dd, J=7.2, 
14.4Hz), 4.66(1H, dd, J=6.0, 14.4Hz), 5.13(1H, d, J=12.9Hz), 5.24(1H, d, 
J=12.9Hz), 6.58-6.63UH, m), 6.72-6.82(2H, m), 7.05-7.25(4H, m), 7.35(2H, 
d, J=8.4Hz), 7.60(2H, d, J=8.4Hz) 

(R) -8-7;i/^-P-5, ll-^tFo-5- [1- (4-tD'J->V7x 
^3-)V) fcTP >;^>-2— Ol^^l/] Cb, e} CI, 4} 

i: (R) -3-^dp-1- (4-h'D'J^^7i^^) ^'J^>Wb 
T^HJ^'J6i:l5l^©^{3 < fcD (R) -8-7;i/^D-5, 

5- [l- (4-fP'ji;;7x^;i/) b-D'j$;>-2 — r;v^5=-;i/] 

Cb, ej CI, 4} **VVV>%&M'&!,i&Vt ! ®}£VXmtz (0. 13s, 3 
2%)o 

ESI/Mass :472 [M+H*] 

NMR(CDC13) 6 : 1.58-1. 90(4H, m), 1. 95-2.06(4H, m), 2. 18-2.34(1H, m), 
2.45-2.5S(lH, m), 2.65-2. 80(3H, m), 2. 95-3. 10(1H, m), 3.14-3.38(6H, m), 
4.05-4.14(lH, m), 5.21(1H, d, J=11.7Hz), 5.35(1H, d, J=11.7Hz), 6.48-6. 58(4H, 
m), 6.88-6. 95(1H, m), 7.02-7.12(4H, m), 7.24-7. 35(2H, m) 

&mfatvxmc: o s%)o 

56 
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ESI/Mass : 4 7 2 [M + H + ] 

NMR(CDC1 3 ) 6 : 1.95-2.30(4H, m), 2.35(4H, m), 2.78-2.94(lH, m), 
2.95-3. 10(1H, m), 3.10-3. 25(1H, m), 3.40-3.80(7H, n), 3. 80-3. 95(1H, m), 
4.19(1H, dd, J=7.8, 14.1Hz), 4.64(1H, dd, J=4.2, 14.1Hz), 5.16(1H, d, 
J=12.3Hz), 5.44(1H, d, J=12.3Hz), 6.50-6. 61(2H, m), 6.88-7.00(lH, m), 
7.05-7.18(2H, m), 7.30-7.41(4H, m), 7.64(2H, d, J=7.8Hz) 

(R) -3-^ dp- 5, ll-^tFD-5- [1- (4-Knijy < /7i* 

b-D y s>>-2--f ;i/*?\H/] Cb, en Ci , 4D^t>-^tr> • 

21g^±g 

3-^dd-5, 1 1 -5^t KD^>y' Cb, e} CI, 4} tty-VVft 
(R) - 3-^op- l - (4-tTD ijyy7i^f;i/) txi;i;>^u^ 
IStofl6fcH«©»f£fcJ:D (R) -3-^dd-5, 1 i l*D-5- [1 
- (4-tDiji?;7j^;i/) ^pij^>-2-^;m^] Cb, 

e)(l, 4} tf*if^£>'£&Jt6»#«»fcbTf&fc (0. 18gs 68%)o 
ESI/Mass:48 8 [M + H 4 ] 

NMR(CDC13 ) 6 : 1.50-1. 90(4H, m), 1. 95-2.06(4H, m), 2.20-2.34(lH, m), 
2.50-2.62(lH, m), 2.65-2.82(3H, m), 2.90-3. 10(1H, m), 3.16-3.40(6H, m), 
4.05-4.14(lH, m), 5.22(2H, s), 6.54(2H, d, J=8.7Hz), 6.75-6. 88(3H, m), 
6.96-7.04(2H, d, J=8.7Hz), 7.05-7. 14(3H, m), 7.18(1H, d, J=8.4Hz) 

&m&k 01%). 

ESI/Mass:4 8 8 [M + H + ] 

NMR(CDC1 3 ) 6 : 1.95-2.30(4H, m), 2.34(4H, m), 2.78-2. 92(1H, m), 
2.92-3.25(2H, m), 3.40-3.81(7H, m), 3.83-3. 99(1H, m), 4.21(1H, dd, J=6.9, 

5 7 
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14.1Hz), 4.63(1H, dd, J=6. 3, 14.1Hz), 5.10(1H, d, J=12.9Hz), 5.36(1H, d, 

J=12.9Hz), 6.85-7.06(5H, m), 7.15(2H, t, J=8.1Hz), 7.35(2H, d, J=8.7Hz), 
7.62(2H, d, J=8.7Hz) 
C^WJl 4} . 

(R) -3-^dd-5, 1 Kd-5- [1- (3 -tTD U VJV^ 

ij y > - 2 - ^>v" [b, e} Cl, 41 > • 

3-tP'j^;7x^^i/7;vn-ji' 

m^tzMW^i???^ (58mg. 0. 2 6mmolX 2- 
)\,7 >( J ) tT7 3in;u (1 3 6mg N 0. 4 6mmo IX t-7b^>t 
hU^A (3. 23g s 33. 6mmol) lz2- O-^P^^i^h^) 
t h*D- 2.H-f^> (6 . 2 7g^ 2 1. 9mmo 1) <D h;i^> ( 1 5 
ml) gittP'J^> (2. 2 ml\ 2 6. 4mmol) £in*.s 7 0°C^1 

NMR(CDC13 ) <5 : 1.98-2. 02(4H, m), 2.82(2H, t, J=7.0Hz), 3.26-3.30(4H, m), 
3.86(2H, q, J=7.0Hz), 6.42-6.54(3H, m), 7.17(1H, t, J=8.3Hz)' 

3-tDij^y7x^;M^>i/-f 

3-tP'J^y7x^^7;^-M^^DD^^> (2 0ml)t:§iU 
0°CT* h U^^l/T^ > (3. 7ml, 2 6. 7mmo 1) i:p<^>^;i/7^ — 
;^DUK (1. 9mls 24. 5 mm o 1 ) &Jn*T— RfeBS** bfco fijKSli* 

5 8 
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^•y-lstWF&x-f-J)' (7 : 3) £JBWTiSfHbfc. 1^7 7^^>3> 
&H#>s «ETfc*^*S*-rSfcs 3 - f d ij ^ - y 7 W ^> U - 

a6s#kUTf»£>ft*: (5. i3g^ 8 7%) 0 

ES I/Mas s : 2 7 0 [M + H + ] 

NMR(CDC13) 6 : 1.98-2. 03(4H, m), 2.86(3H, s), 2.98(2H, t, J=7.3Hz), 
3.25-3. 30(4H, m), 4.43(2H, t, J=7.3Hz), 6.40-6.53(3H, m), 7.16(1H, t, 
J=8.7Hz) 

(R) -3-^dd-i- (3-tDyyy7x^f;i/) t:^y^> 

ESI/Mass : 2 9 3 [M + H + ] 

NMR(CDC13) d : 1.55-1. 70(2H, m), 1.78-1. S8(2H f m), 1. 95-2.03(4H, m), 
2.10-2.22(2H, m), 2.30(1H, t, J=10.5Hz), 2.60-2.67(2^ m), 2.67-2. 82(2H, m) 3 
3.16(1H, m), 3.22-3.30(4H, m), 4.02(1H, m), 6.40(2H, m), 6.49(1H, d, J=7,5Hz), 
7.13(1H, t, J=7.5Hz) 

(R) -3-^DP- 5, 1 l-^tKP-5- [1- (3-toU^^7x 
^JV) KDiJS?>-2->f;M^;V] Cb, e) C If 4} :*3r1H?K 

3-/7DD-5, l l-ytpD^^Cb, e} CI, 4") 
(R) - 3-70D-1- (3-fcTP U^y7x^;v) ^'jy>*ilfflbT> 
^»!l6hl5]^cD^fcJ;D (R) -3-^od-5, 1 l-^fc Ko-5-[l 

- (3-t'D)j^y7x^^;i/) tD'J^>-2-^;M^i/] Cb, . 

e;i a, 40 ^v-^^>^nB^mt^xmtz (o. 21^ 45%). 

ESI/Mass :4 88 [M+H*] 

NMR(CDC13 ) 6 : 1.50-1. 90(4H, m), 1.95-2.06(4H, m), 2.24-2.34(lH, m), 
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2.55-2.70UH, m), 2.70-2.88(3H, m), 3.02-3.15(lH, m), 3.16-3.40(6H, m), 
4.02-4.14(lH, m), 5.23(2H, s), 6.40-6. 58(3H, m), 6.75-6.88(3H, m), 6.96- 
7.04(2H, m), 7. 10-7.20(3H, m) 

(R) -3-^dd - 5 , ll-^kKP-5- [1 - (3-tniJ^7i 
*3F-;i/) h'DU^>-2-^;M^;v] Cb, e} CI, 4};fr^iHfe 

> • 2iM^ 

•feUM^i: LX&tc ( 8 8%)o 

E S I /Ma s s : 4 8 8 [M + H + ] 

NMR(CDC13) 6 : 1. 95-2.30(4H, m), 2.32(4H, m), 2.77-2. 90(1H, m), 
3.00-3.30(2H, m), 3.38-3.78(7H, m), 3.80-3. 92(1H, m), 4.21(1H, dd, J=6.6, 
14.1Hz), 4.64(1H, dd, J=5.7, 14.1Hz), 5.10(1H, d, J=12.9Hz), 5.33(1H, d, 
J=12.9Hz), 6.82-7.08(5H, m), 7.14(2H, t, J=8.4Hz), 7.20-7.30(lH, m), 
7.38-7.53(2H, m), 7.60-7.70(lH, n) 

(R) - 3-^dp-5, 1 l-i^hKD-5- [1- (4- : £M'V7i^ 

<;M^;u] ^>^Cb, e} CI, 4D^it-fe*f>- 

2*&l£i& 

m%lstzMW^i/t>h> (3 2. 3mgs 0. 14mmol). 2-(.5>'-t- 
7"^7«7'f7) t*7i-;K8 6. Omgv 0. 2 9mmolX t-7*h 
3^>^b U^A (1. 7 3gv 1 8mmo 1) 2 - (4-7*n€7i^ 
rh7kh*D-2H-t7> (3. 4 2gs 12. Ommo 1) © h;vx> (9. 
Oml) g?ltWwj> (1. 2 2 g> 14mmol) £#n£s 70°CT"16 

3 0 
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(2.3 5 g\ 9 5%)o 
NMR(CDC13) 5 :2.80(2H, t, J=8.7Hz), 3.13(4H, t, J=6.8), 3.78-3.88(6H. 
m), 6.88(2H, d, J=11.7Hz), 7.14(2H, d, J=11.7Hz) 

4-Wijy7x^^7;^-;L/ (2. 35gs 11. 3mmol) 
7dd^^> (20ml) fcgfl? U 0 °CT* V-i V 7*D V)V=c-3-)\,T ^ > ( 2 . 
6 Omls 14. 8mmo 1) & >X)V7 * -J]/? xn UK ( 1 . llmls 
14. 8 mm o 1 ) £#n£T 4 ^iK^Ufeo 5 %£*ib.kf^ h U £ 

f# £ ^fc»§^> U 7A^d?F^77^ — (cfi- U bT« 
^^af-y-^P^^b (3 : 1)'*/Sl\ ifcl^-Cl^Si* (1:1) M^LT 
^#b£o II^77^3>«m MffTtil^fStSts 4-^E/l/* 
■J 7 7 x^^^ U - htffifi^ t btf ^iife ( 2 . 60gs 8 1%). 
NMR(CDC13) (5 : 2.86(3H, s), 2.98(2H, t, J=9.3Hz), 3.14(4H, m), 3.86(4H, 
in), 4.38(2H, t, J=9.3Hz), 6.87(2H, d, J=11.7Hz), 7.14(2H, d, J=11.7Hz) 
(R) -3-7DP-1- (4- ; &M'J7 7x^f;i/) 
T-fe h VJV (2 0ml) {: 4 - ^/i/zt 7 7 x ^ U - b (0. 4 
3 1. 5 1mmol) iD-7*DiJ7-;K0. 1 7 1. 6 6mmolX 
m^V^J^ (0. 4 0g, 2. 8 9mmol) £JQ;L N 7 0 °C^-^ii#bfeo 

- 2 -t FD=^>^;i/- 1 - (4- ; EM'J7 7x^^l/) b* D >J i/* > M 

6 1 
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^mtthxm^ntz (0. 44g. 1. 5mmol N 100%)o cn*^D 
D^^> (10ml) CiiU 0°CT-h V^frTZy (0. 29ml s 2. 
lmmol) t.*#y?.)\/*-)\,$u K (0. 15mK 1. 9mmol)4 

□ ;**>fc:#IBb"feo ^WWS^SEn iSJISaESSbfc. f»6*ufcg|g&4 
^'JW*7A»07 h^77|- £{tU ^s^r-y->i:0^^;i/ (1 : 1) 

^v>-r^aiufc«'3ii^«:7 7^^a «BETfcsiat*a*-r*fcN (R) 
*se>n;fe (o. 3 0g N 6 4%). 

ES I/Ma s s : 3 0 9 [M + H + ] 

NMR(CDC13 ) 6 : 1.50-1. 86(4H, m), 2.10-2.20(2H, m), 2.28(1H, t, J=7.8Hz), 
2.55-2.64(2H, m), 2.65-2.80(3H, m), 3.10-3. 18(4H, m), 3.80-3.88(4H a m), 
3.96-4.04UH, m), 6.82-6.S8(2H, m), 7. 10-7. 20(2" H, m) 

(R) -3 -^PD-5, 1 1 - m*D-5- [1 - (4-^;i/^U ^7x 

trn ui?>-2--f;M^;i/] Ct>, e}Ci, 4} ar^-st: 

(R) -3-^DD-l- (4-^;i/^U ^7i^) fcV*V^>i:3-^ 

od-5, li^tKo'^w'cb, e} ci, 4) **y-w>zm^xm 
mmetmmcDmmz^y), (r)-3-7dd-5, i 1 -^t kd-5- ci 

- (4-^;i/*'jy 7i^;i/) fo u^>- 2— y^W.Cb, 
eD Ci. 4} ^-^-y-fe*fc:>^Wfee ^tftfi&tt&K. t$4 6t 

ES I/Ma s s : 5 0 4 [M + H + ] 

NMR(CDC13) 5 : 1.60-1.95(4H, m), 2.22-2.3K1H, m), 2.52.-2. 61 (1H, m), 
2.69-2.80(3H, m) 3 2.9S-3.07(1H J m), 3.01-3. 19(1H, m), 3.15(4H, t, J=5.3Hz), 
3.35(1H, dd, J=10,3 , 14.7Hz), 3.87(4H, t, J=5.3Hz), 4.03(1H, dd, J=4.0, 
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14.7Hz), 5.2K1H, d, J=13.3Hz), 5.23(1H, d, J=13.3Hz), 6.76-6.90(3H, m), 
6.88(2H, d, J=9.7Hz), 6.97-7.01(2H, a), 7.09-7. 19(2H, m), 7.14(2H, d, 
J=9.7Hz) 

n&mfat itffeo ir^s 9 6 % 0 

ESI/Mass:5 0 4 [M+H*] 

NMR(CDC1 3) 6 : 1.98-2. 33(4H, m), 2.83-3.30(4H, m), 3.38-3.70(6H, m), 
3.87-3. 98(1H, m), 4. 15-4.42(5H, m), 4.60-4. 70(1H, m), 5.12(1H, d, J=14.0Hz), 
5.39(1H, d, J=14.0Hz), 6.84-6.93 (3H, m), 7.04-7.19(4H, m), 7.43(2H, s), 
7.78(2H, s) 

(R) -2-7;i/^i-D- 5, ll-^bKD-5 - CI - 
7 3c^^;i/) b*DiJ^>-3—f;v) 2>^>V Cb, e} CI, 0:*3riHfK> • 
2ig|£i£ • • 

(R) -2-^;^D-5, 1 K D - 5 - [1- (4-^3^:7^ 

;7i^;i/) u^>-3— r;i/] ^>v/ Cb, e) C l , .4} #3fiH?i£ 

T)Vzi>%mrf^ 6 0 %7&mh± h U £ A ( 1 0 0 mg N 2. 5 mm o 1 ) £ 
^ftf bfc^ S^f;i/*;i/*^> b* (8ml) KlfflSabfc, MTC 3 

0#IH«#LfcgU 2-7;1/tJ-d-5, 1 1 -S>b KD^>»; Cb, eKl, 
4^^-y-ifb-> (5 3 8mg N 2. 5mmol) SiQiU !Sf3 0m £ 

fe|n5 o°ct-4 o»isa»ufco z&mmfc (S) -1- (4-^^;i/T^y 

7x^?;i/) -3-/^>^;i/7^-;m^h , DU^> (3 12mgs 1. 0 

mmoi, mmmm 0040570M mmvxmz «t d mm.) <d*j* 
z)i**i/b- (3mi) mm&mT\sXs 5 o°cx-i 3 msmwLtzo Mmm^ 

6 3 
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fc^tf^'fcftK:*?-';!* (3:1) *JBV\ ov^^tf >fcBE&:i^;i/( 1 .:. 

(R) -2-7;i/^-D-5, l l-^t KP-5- [1- (4-^^^;i/r5^ 
7 4^) t:D'j^>-3--f;v] $>^W Cb, e} Cl, 4} tt-V-wi/ 

bt^f^nfc ( 1 4 Omgs 3 2%)o 
ESI/Mass : 4 3 2 [M+H 4 ] , . 

NMR(CDC13) 5 : 1.74-1.84(1H, m), 2.22-2.34UH, in), 2.37-2.47(lH, m), 
2.48-2.7K5H, m), 2.75-2. 85(1H, m), 2.90(6H, s), 3.18(1H, dd, J=7.7, 10.7Hz), 
4.60-4.70(lH, m), 5.25-5. 40(2H, bs), 6.37-6.49(3H, m), 6.72-6. 87(5H, ■), 
6.95-7.24(3H, m), 

(R) -2-^;i/^-P - 5, 1 l-^tKD-5- [1 - 
7 7i^?;i/) fcTD U^>-3— Cb, e^ Cl, 4} ^"tHf-K' 
>-2i£Mi£ 

(R) -2-37 ;i^P- 5,1 1 -i^t b* P — 5 — [1 - {4-i?*3-)\,TK 

;7i^?;v) ';^>-3— ^>v~ Cb, eDCi, 4} *4mh*k. 

> (HOrag) 0^pd^> (5ml) ^Mfc 4 M^toksK/Mfc*?-^ 
1. Oml*iD^ lSIFI^lfe^x MS^SSU SS«)4A^>iti 
T-m^bTSIYb^^ ^iJfc«fcD^SSfb£l&&«*6Ef*fcbTl*fc (14 5m 
gs 9 0%) e 

E S I/Mas s : 4 3 2 [M + H + ] 

NMR(CD30D) 6 : 1. 90-2.08(1H, m), 2. 10-2.30(1H, m), 2.38-2.53(lH, m), 
2.60-2. 73(lH,m), 3.14(2H, t, J=8.0Hz), 3.26(6H, s), 3.49(2H, t, J=8.0Hz), 
3.60-3.82(2H, m), 4.03-4. 14(1H, m), 4.95-5. 03(1H, m), 5. 06-5. 15(1H, m), 

6 4 
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6.73-6. 92(3H, m), 7.03-7.26(4H, m), 7.47-7.59(4H, m) 

chwj 1 7} 

(R) -3-7;m-d-5, l l-yt Kd-5- Cl - (4-^^-;i/7^y 
7ii?ji/) fDU^>-3—r;i/D^> x /Cb, e} ci, 4')Jr*y- j et:> . 

2ig@gig 

2-7ji*v-5, 1 1 -S*fc h*D^>V Cb, eDC'l, 4} 
cD«tot)fc3-7;i/^o- 5, e) Cl, 4D>* 

iH?£>*Jl^T'!Sil60Sl 6fcmfc©awefcJ:iK (R) -3 -7;M-d- 5, 1 
l-^tKD-5- [1- (4-^^^T^y b'DU^>-3- 
-f;i/] S^WCb, e} Cl, 4} ^fi@f^iR* 4 0%. 

ESI/Mass:4 3 2 [M+H*] 

NMR(CDC13) d> : 1.73-1. S4(1H, m), 2.21-2.30(1H, m), 2.41-2.48(1H, m), 
2.50-2.7K5H, m), 2.75-2.82(lH, m), 2.90(6H, s), 3.18(1H, dd, J=7.7, 10.7Hz), 
5.28(!H, d, J=12.0Hz), 5.40(1H, d, J=12.0Hz), 6.48-6.54UH, a), 6. 63-6.72(4H, 
m), 7.01-7.12(4H, m), 7.25-7. 34(2H, m) 

£ft&fSilS0il 6fcP»fc4M^2k3R/»K^^-;i/1?«WlU SH5<b£rtl£ 

E S I/Mas s : 4 3 2 [M+H + ] 

NMR(CD3 0D) (5 : 1. 90-2. 07(1H, m), 2. 14-2.27(1H, m), -2.42-2. 52(1H, m), 

2.63- 2.77(lH,' m), 3.15(2H, t, J=9.0Hz), 3.26(6H, s), 3.49(2H, t, J=9.0Hz), 

3.64- 3.S2(2H, m), 4.07-4.16(lH, m), 4.97-5. 06(1H, m), 5.10-5.18(1H, m), 
6.72-6. 94(4H, m), 7. 00-7.09(2H, m), 7.43-7.65(5H, m) 

CHJfi^ll 8} 

(R) - 3-£dd-5, ll-^bKP-5 - [1- (4-^f;P7^7 

h*D<;^>-3-^;i/] ^^<>y Cb, e^Ci, 4D *4r^Hftr> • 
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3-7;M-p-5, 1 l-yt>D^W Cb, el CI, 4} > 
o^;toDfc3-iJ7DD-5, e} CI, 4X^it 

#K>*^TfSSte0!ll 6fcl^&0»flsfc«fc!K.(R) -3-*DD-5, 11- 
h-n-5- [l- (4--y^^;v7^y 7^^^;!/) t:p >j's>>--3.—f;u] 

Cb, eKl, 4} *.*VJ£¥>*mtco v^fe^Wo i&2*3 9% e 
ESI/Mass:448 [M + H*] 

NMR(CDC13) (5 : 1.74-1. S4(1H, m), 2.22-2.34(lH, m), 2.37-2.47(lH, m), 
2.48-2.7K5H, m), 2.75-2.85(lH, m), 2.90(6H, s), 3.18(1H, dd, J=7.7, 10.7Hz), 
4.60-4. 70(1H, m), 5.25-5.40(2H, bs), 6.68(2H, d, J=9.7Hz), 6.71-6.88(4H, m), 
6.92-7.10(3H, m) 7.04(2H, d, J=9.7Hz) 

c ti&m&M 1 6 1 m&iz 4 Mm^m/mwt^jv^mm u m&t-&m& 

ESI/Mass:448 [M + H 4 .] 

NMR(CD30D) <5 : 1.S6-2. 08(1H, m), 2.10-2.27(1H, m), 2.40-2.53(lH, m), 
2.60-2. 74(1H, m), 3.12(2H, t, J=9.0Hz), 3.27(6H, s), 3.50(2H, t, J=9.0Hz), 
3.64-3.84(2H, m), 4.06-4.16(lH, m), 5.00-5.08(lH, m), 5. 10-5.19(1H, m), 
6.73-7.07(4H, m), 7.17-7.42(3H, m), 7.47-7.67(4H, m) 

tmmm i?3 

(R) -3-7;^D-5, 1 1-^fc h'D-5- [1- (3-tDiJ^7i 
^JV) tTD >J^>-3--r;i/J Cb, e} CI, 4} 2|-3riH?f>- 2 

(S) -3-^^>^;i/7^--;i/^-ar>>- l - (3-trn'J^7i») 
b'P Vi?> 

3-t pi;^7i^^7 - h (1 . 8 0 g, 4. 0 Ommo.lX (S) 
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- 3 - fcTD U.$V-;P£&£ (0. 50g, 4 . 0 5 mmo 1 X jKS8* U •> A ( 1 
7 0g, 12. 3mmo 1) h- h (2 0ml) fcinits 1 0 0°CT" 

fee MxfM^e, lMffiK-CBfl9%*ftbffJU 7jcM*#*dLT#£?fa f #& 
x^K"»Jijlfe.»^« MHTfc}g^£g£-r3£s (S) -3-fc 
KD^ri/- 1 - (3-tDiJ^7i^;b) W)*S>bmM&®t&Z.isT%. 

sflSi3?f-£>nfco cn^^^DD^^> (lomi) tgiiu o o c-ehu^ 

(0. 7 6ml N 5. 4 9mmo 1) J:^^>^M-Md'J MO. 
3 9ml. 5. 0 3mmo 1) ^iax.T-u«#Lfeo 5 %Mm7km 

*AAi:^^7 — ;i/ (95: 5 ) £/9^Tv&£tJb;fco ^^^7 5>^>3 >^^^ 
WKTlzm&lfM^-tZt, (R) - 3 - * & >XJ)s7 *-J]s**is- 1 - (3- 
£d >; v; y^^)\y) t.*D »; ^>^jf£i$#i»£ brff^ia^ ( l . 30g N 

9 6%), 

ESI/Mass :3 3 9 [M + H*] 

NMR(CDC13) 6 : 1.99(4H, m), 2. 03-2. 15(1H, m), 2.25-2. 38(1H, m), 
2.44-2.54(lH, m), 2.70-2.80(4H, m), 2.80-3. 02(3H, m), 3.02(3H, s), 3.23- 
3.30(4H, m), 5.23(1H, m), 6.42(2H, m), 6.50(1H, d, J=7.5Hz), 7.14UH, t, 
J=7.5Hz) 

(R) -3-7jl>*n- 5, 1 1-S>fc KD-5- [1- (3-bfoU^y7 
t'DU>^>-3-^;H ^-OV~ Cb, e) U, 4) 
TJl^=T>fmT^ 6 0%7j<Mb^-hUe7A (88mg, 2. 2mmol) £^ 
^it>t'MUTs (10ml) fcflSau £&T3 0# 

figatttbfcgK 3-7;i^D-5 } ll-^tKD^^/Cb, eKl, 4} 
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^■9-fe*tT> (0. 4 3g, 2. Ommol) *j]U%_, iSt*3 0«#bfe. 

5 o°ct^^3 ofrmtm\sfzW:s zammz. (s) -3-^^>x;i/7^-^;i/ 

;fr^$/-l- (3-l^D'J^7i^) tTDU^> (0. 34g s 1. Om 
mol) (DV*?)^)^*^? (4ml) Si$iSTl/t> 7 0 °CT- 2 B$Fe3& 

-\3f-tf->£i1^^;i/ (1 : 1) £^Tv££BU*:o ^^7^^^>3>^^ v 
METtSI^fStaiis (R)-3-7;i/^D-5, 1 Kn-S-Cl 
- (3-fP'J^7x^f;i/) h'D »;^>-3--Y;i/] Cb, e)Cl, 

4} **^K>tf^6»tt&£bT*3&ftfc (0. 19g\ 4 2%), 
ESI/Mass :4 58 [M+H*] 

NMR(CDC13 ) 6 : 1.68-1. 84(1H, a), 1. 90-1.99(4H, a), 2.22-2.36(lH, a), 
2.40-2.48OH, a), 2.50-2.76(5H, m), 2.76-2.86(lH, m), 3.16-3.28(5H, a), 
4.64UH, m), 5.36(2H, m), 6.37-6.4S(3H, a), 6.72-6.87(5H, m), 6.95(1H, d, 
J=6.6Hz), 7.12-7.28(1H, t, J=7.5Hz), 7.28(1H, d, J=6.6Hz) 

^ifttUllfc (6 9%) 0 

NMR(CD30D) 6 : 1.90-2.08(1H, a), 2. 10-2.30(5H, m), 2. 35-2.55(lH a a), 
2.60-2.78 (2H, m), 3.12(2H, t, J=8.1Hz), 3.30-3.48UH, a), 3.53(1H, t, 
J=8.1Hz), 3.60-3.83(6H, a), 4.95-5. 15(2H, m), 6.70-7. 10(6H, a), 7.25- 
7.53(5H, a) 

(R) -3-7DO-5, 1 1-S>fc K D - 5 - [1- (3 -b'D U^>*>- 1 - 
>f;i/7ai^^;u) fD ';^>-3-^;i/] V^WJ Cb, e^Cl, 4};fr3r+Hz 
f> • 2M£*& 
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3-£dd-5,1 l-ytKoy^>y Cb, e) CI, 4} #=3MH?fcr>fc 

(R) -3-^^;^;i/*=;i/-i- O-^o'J^^-lH^i^v) 
trn H»yi 9'kI§iaia)IRf^fcJ:'o (R) -3-*dp-5-, 

ll -^tKD-5 - [1- ( 3 - KD >J y >- 1 -^;i/7 if ^) tmji? 
>-3-^;i/] Cb, e} CI, 4) *^r-b-tfK>*^«6tttt«li:UT 

(0. 2 0 g N 4 3%). 
ESI/Mass :4 7 4 [M+H*] 

NMR(CDC13 ) 6 : 1.63-1. 80(1H, m), 1. 92-2.00(4H, m), 2.22-2.36(lH, m), 
2.40-2.48(lH, m), 2.52-2.75(5H, m), 2.75-2.86(lH, m), 3.15-3.30 (5H, m), 
4.60-4. 70(1H, m), 5.38(2H, brs), 6. 37-6.49(3H, m), 6.72-6.80(3H, m), 6.95(1H, 
dd, J=1.8, 7.8Hz), 7.04-7.14(3H, m), 7.24(1H, d, J=7.8Hz) 

m&mfok vxmtz ( 9 3 %) e 

ESI/Mass :4 74 [M+H*] 

NMR(CD 3 0D) 6 : 1.90-2. 10(1H, m), 2.13-2.32(5H, m), 2.37-2. 55(1H, m), 
2.60-2.78 (2H, m), 3.10(2H, t, J=7.8Hz), 3.30-3.45(lH, m), 3.53(1H, t, 
J=7.SHz), 3. 58-3. 81 (5H, m), 4.00-4.12(lH, m), 4.95-5. 18(2H, m), 6.70- 
7.10(4H, m), 7.16-7.50(7H, m) 

(R) -5, 1 1-^t h*o-5- [1- (3-h'P \)*JJ 7^* 5^1/) h'DU 
i»- 2-J)\s?t-?)H Cb, eD CI, 4} 2r*1?-t££> • 2J&^» 

(R) -5, ll-^tKP-5-[l - (3-Ko'J^7i^;i/) t:n 
U ^>-2-^;M^;i/] Cb, eD CI, 4} #3r"iHffc:> 

7-irh-h'j;i/(2 0ml)^ (R)-5, 1 1 -S?k Kd- 5 - ( 2 - 1: 
BVVJWf-Jls) Cb, eDCl, 4U^^>(2 4 0mgx 0. 
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8 5mmo l s gM^j#9 9 1 2 9 2 5 A 1 mMVfi&fcJ: t>99£lX 3-tf 
D'J^/7x^?;M^U-h (2 5 3mgs 0. 9 4mmolX h V $ 

A (106mgs 1. Ommo IX BOfcf- h V£A (1 Omg s 0.0 7 mm 
ol) fciniU 9 0°CT»6. 5J^P^iO^Smbfe^ MJ£T^^W^^*U ^ 

>^77^-l:{tU «g?&£bT^UC^tf>^^^l/ (15:1)4 

&i^^-y->2:ii^^;i/ (2:i) tz&TLxm&isfro mmt£7^? 

^3>41^WCil^§4t5^ (R)-5, 1 1-S?t KD-5-C1 

e} Cl,4^^it-fe*tr>^M^4«'^i:bT^e>n^(2 0 8mgs 5 4%) c 
E S I/Mas s : 4 5 4 [M + H + ] 

NMR(CDC13) 6 : 1.65-1. S8(4H, m), 1.99-2.05(4H, m), 2.23-2. 32(1H, m), 
2.55-2.64(lH, m), 2.71-2.84(3H, a), 3.06-3. 16(1H, in), 3.19-3. 24(1H, m), 
3.28-3.32(4H, m), 3.37(1H, dd, J=11.0, 14.3Hz), 4.15(1H, dd, J=4.0, 14.3Hz), 
5.22(1H, d, J=13.0Hz), 5.34(1H, d, J=13.0Hz), 6.44-6. 55(3H, m), 6.75-6. S3(3H, 
m), 7.00-7.20(4H, m), 7.26-7.32(2H, m) 
(R) -5, ll-^th'D-5- [1- (3-tP'J^/'7x^;i/) trny 

s»-2— r;M*-;i/] Cb, eDCi, 4^^-y-fe* • 2*g&£ 

(R) -5, l 1-^t KD-5 - [l- (3-fD u i;;7i^^;i/) £p 

•;s^>-2 — r;M^;i/] Cb, e3Cl, 4)^Wt> (2 0 8m 

g) <Dvtuv*$y (2mi) mm^2umt7m/^^^^~- : r^2 . o 

(2 2 Omg, 9 1%) 0 

7 0 
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ESI/Mass :454 [M+H + ] 

NMR(CDC13) , d? : 1.90-2. 42(8H, m), 2. 98-3. 30(3H, m), 3.40-3. 90(8H, m), 
4.18-4.35(1H, m), 4.62-4. 76(1H, m), 5.14(111, d, J=13.0Hz), 5.30(1H, d, 
J=13.0Hz), 6.78-6.94(3H, m), 6.97-7.16(3H, m), 7.20-7. 40(4H, m), 7.45(1H, 
s), 7.59(1H, s) 
CH»J2 2} 

(R) -5, ll-^tKD-5- CI - (4-^D'J^7i^Jl/) tTPU 
^>-3->f;tO Cb, eD CI, 4D 7t3rVM\Z>> 2igl£Jg 

(S) -3-fc (4-^D'J^^7x^?;i/) t?D»;^> 

7-b h U;i/ (2 0 Oml) l:4-tD'j^7i^f;M^i/-Kl 3. 
4 5g N 5 0. Ommo 1) t (S) - 3-fP V^y— Mglgig (5. 56g> 
4 5. Ommo IX M'J^A (18. 63g, 13 5mmo 1) %hu%., 9 

0°CT-3B$r B TO$bfco #SP&33SU 3»*3*EET*C35!S3B«£H*U ff^^Tc 

sjat^asfe-rafcx (s) -3-tb*n^>-i- (4-kdi;^7x*^) 

b'PU^>^M-feHlf*^bT^^nfe (6. 30g N 5 2%), 
NMR(CDC13) 5 : 1.74-1. S4(1H, m), 1.96-2.04(4H, m), 2. 15-2.25UH, m), 
2.34-2.43(lH, m), 2.55-2.63(lH, m), 2.65-2.80(5H, m), 2.92-3.03(lH, m), 
3.23-3.28(4H, m), 4.33-4.40(lH, m), 6.51(2H, d, J=9.3Hz), 7.06(2H, d, 
J=9.3Hz) 

(S) -3-*t>>XJl'7*-jl#*i/- 1 - (4-tD'Ji?/7i^) 

(S) -3-t KD^ri/- 1- (4-fD iJ^7iW) h'D ij^> (6. 
3 0g s 23. 4mmol) Wpd^^>1 OOmltSJSPU O e CT"SM 

7 1 
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V/DWl/x^^ (5. 2 8 ml N 3 0. Ommol) h*f>>XJl/7* 
-;1/£dU K (2. 3 4mls 3 0. Ommol) %M*.X 4 0^}l#Ufeo S 

-r-fcttU ^dd^^>W^;-;p (10 : 1) %m^Xte?b\sfeo MM 

Ttf^nfe (7. 5 0gs 4 9%) 0 
ESI/Mass : 3 3 9 [M + H + ] 

NMR(CDC13) 6 : 1.96-2. 00(4H, m), 2.04-2. 16(1H, m), 2.27-2. 38(1H, n), 
2.44-2.52(lH, m), 2.65-2.74(4H, m), 2.82-2. 98(3H, m), 3.02(3H, s), 3.23- 
3.28(4H, m), 5.19-5.27(1H, m), 6.50(2H, d, J=9.3Hz), 7.05(2H, d, J=9.3Hz) 
(R) -5, ll-^tKD-5- CI— (4-tDiJ^y7i^;i/) h'P 
>j^>-3-^;iO ^>V" Cb, e}Cl, 4} tf*-iH?K> • 

T;i/=T>m^tTs 6 0%7l<mfcJ- b y £A (132mg, 3. 3mmol) £ 
'vfr-fr UfeSU y^«^-;i/^;P^#^K (10ml) fcssau ^a~C3 

0#HiJ*#bfcSU 5, ll-ytpD^WCb, e) CI, 4} tf^r-iHz't: 
> (6 0 0mg> 3. Ommol) m lSf3 0^fWlfe 0 5 CCe 

3 0M#ufe^ cicd^{3 (s) -3-x*>*^*--^^>-i- 

(4-fc.'P y i^V ^^^lO t^P y ^> (3 4 0mg> 1. Ommol).©^ 
h* (5ml) M^iTbTx 5 O e Cf 4 2 W#tfeo K 

S8x^ (3:1) ^ffl^TiiBlfeo jgl&:7 7^>3>£^«> N $&ETfc 

^ssac-rsfcs (R) -5, i i-^t i*p-5- ci- (4-t:py sv? 

7 2 
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Mfii^ltllWc (14 2m^ 3 2%) e 

NMR(CDC13). : 1.72-1. 84(1H, m), 1.96-2.04(4H, m), 2.22-2.41(2H, m), 
2.49-2. 71(5H, m), 2.80-2.89(lH, m), 3.22-3.27(5H 3 m), 4.67-4.74UH, m), 
5.30-5.50(2H, bj, 6.48(2H, d, J=9.7Hz), 6.72-6.82(311, m), 6.95-7.13(3H, m), 
7.02(2H, d, J=9.7Hz), 7.26-7. 33(2H, m) 

£-$J£*S&®#i: l,xntz (83%). 
ESI/Mass :44 0 [M+H*] 

NMR(CD30D) 6 : 1.90-2. 08(1H, m), 2. 10-2.30(5H, m), 2.35-2.55(lH, m), 
2.60-2.78 (2H, m), 3.08(2H, t, J=10.0Hz), 3.23-3. 38(1H, m), 3.47(1H, t, 
J=10.0Hz), 3. 60-3. S3 (5H, m), 4.02-4.11(lH, m), 4.99-5.08(lH, m), 5.10- 
5.18(1H, m), 6.72-7.04(4H 5 m), 7.15-7.24(2H, m), 7.36-7. 44(6H, m) • 

cmmm2 3} 

(R) -5,. 1 K D — 5 — [1- (3-tmji;y7i^^) kdu 

S»-3-4;i/3 Cb, eDCl, 4} *ttW> . 2ig^ig 

(S) - 3- tKo^-i - (3-t'D'j^;7i^f;i/) t:p';^> 

^-b h - h (2 Oml) \z.mffiM2 It^lfe3-^D iJ^7i^ 
h (1. 80g N 4. 0 Ommo 1) t (S) -3-fo — ;u 
mWtm (0. 50g N 4. 0 5mmo IX m^tiV^A (1. 70g, 12. 3 
mmo 1) 4ipAs 1 0 0°C-e 1 2B§fia«J*bfco h- r U^MjETT-g 
7j<£»i?:^;i,£#I2b£o »K^;i/«^e,ifl«i®jftiMmK-C«l 
£BU *IBbT*£mmK^;i'Tj*tfib;fe 0 ^MJS^^^s «STC*«E 
t^-TS^ (S) - 3-fc KD^ri/-l - (3-tD'J^7x^jl/) tro 

U$>>tf»Jtfe@#fcbT»e>nfe (1. 04g v 100%) o 
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NMR(CDC13) 6 : 1.68-1. 80(1H, m), 1.91-2.02(4H, m), 2. 13-2.25(1H, m), 
2.30-2.40(lH, m)„ .2.55-2. 63(1H, a), 2.67-2. 80(5H, m), 2.89-2.98(lH, m), 
3.15-3. 25(4H, m), 4.28-4.39UH, m), 6.39-6.42(2H, m), 6.50(1H, d, J=8.0Hz), 
7.13(1H, t, J=8.0Hz) 

(S) -3 -*&>7sJ)s7*-J\/***/- 1 ;- (3-KD'J^7i^;v) 
£P»j^> 

(S) -3-b KD^-l- (3-b'P >Ji;;7x^f;i/) ;KP«JS?> (1. 
04g, 4. OOmmol) £^ppp<#> (10ml) fc^$PU 0°C-eh 
iJifj|/7^> (0. 7 6mls 5. 4 9mmol) & >^Jly^-)]y^ P =r 
<i Y (0. 3 9 m!U 5. 0 3mmo 1) ^JP^T-M^bfeo S/fo}£$E£ 5 % 

^DD*Mt^^;-;P (9 5:5) ^^TgffiL^c »7^i/3> 
%M&>, i^flET^^-^^-r-S^. (S) - 3 -^^>^7d-n;t/^^> - 1 
- (3 - trn iji;;7 tro ^v^v^^fi^i: UTf#£*i7c ( 1 . 

3 0g^ 9 6%), 

ESI/Ma s s : 3 3 9 [M + H + ] 

NMR(CDC13 ) 6 : 1.96-2. 02(4H, m), 2.03-2.15(lH, m), 2.25-2.38(lH, m), 
2.44-2.54UH, m), 2.70-2.80(4H, id), 2.80-3.02(3H, m), 3.02(3H, s), 3.23- 
3.30(4H, m), 5.20-5.28(lH, m), 6.42(2H, m), 6.50(1H, d, J=7.5Hz), 7.14(1H, 
t, J=7.5Hz) 

(R) -5,1 KP-5- CI- (3-^P trpu 

^>^; Cb, e}Cl 5 4} ;**iH?£> • 2JSK« 
r;i/P">M^tTs 6 0%7j<;^b^-h U^A (132mg, 3. 3mmol) £ 
^*y->X'mP^tz'&s *J*3-)\sX)\/-&*is K (10ml) fc«gU ^ST-3 
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O^F^bfe^ 5, ll-^tFD^WCb, eDCl, 4} tf*"tH?£ 
> (6O0mgs 3. Ommol) *in*.s lSf3 0^F»Ufe. 5 0°CT* 
3 0«I»bfe^ <S) -3-y^>^7*=/I/*^-l- 

(4'-^Dyy^7'x^;i/) KD»J^> (3 4 0mgs 1. Ommol) ©i^ 
*3^I/;*;i/*^>K (5ml).Sa*»Tbts 5O°CT4 20#r^f£#bfco s 

feo t# & iXfcia^> U 7 A ^ D 7 b ^77 7 -cm- u ^\3r-y->£ 

(3:1) &;s^T*&mbfco 3a^«c77^^3>*m«)N meet^ 

iHSSSrsiis (R) -5,1 Kd-5- CI- (3-KD'J^7 

^^)V) tTP U^>-3— Cb, e}Cl, 4} ^-#^b:>ib s 
^fe^tt^lfcbTff&nfc (2 2 5mgs 5 1 %)o 
ESI/Mass :44 0 [M+H 4 ] 

NMR(CDC13 ) 6 : 1.74-1. 84(1H, m), 1.95-2.00(4H, m), 2.23-2. 34(1H, m), 
2.34-2.43(lH, m), 2.49-2.57(lH, m), 2.61-2. 76(5By m), 2.81-2. 88(1H 3 m), 
3.23-3.29(4H 3 m), 4.67-4. 76(1H, m), 5.30-5.50(2H, bs), 6.34-6. 48(3H 3 m), 
6.71-6. 85(3H, m), 6.94-6. 97(1H, m), 7.04-7.16(3H, m), 7.25-7.32(2H, m) 

&W)%n-&m{&h bT*#fc (78%). 
ESI/Mass:440 [M+H*] 

NMR(CD 30D) S : 1.90-2. 08(1H 3 m), 2.10-2.30(5H, m), 2.35-2.55(lH 3 m), 
2.60-2.78 (1H, m), 3.10(2H 3 t, J=10.0Hz), 3.25-3.40(lH, m), 3.25(2H, t, 
J=10.0Hz), 3.60-3.80(5H 3 m), 4. 03-4. 12(1H, n), 4.99-5. 09(1H, m), 5.11- 
5.19(1H, b), 6.70-7.04(5H 3 m), 7.14-7.47(7H, m) 
C^»02 4: 

5, 1 1-^b Kd-5 - C2- CN-^^;u-N- (3-^KDijs;;7x*f 



WO 02/096891 



PCT/JP02/05193 



;u) T^y") m^VlO Cb, e} CI, 4} • 2%&tf 

7-fe h- h U;y (2 Oml) #Jc N 5, 1 l-^tpD-5- C2- (N-* 
3-)\>?K;) V^y^J Cb, eHl, 4} ^tf-te'tV (2 5 4mgs 

1 . 0 0 mm o K WB&'fim 0040570 A 1 TOffiCD^Ssfc «t t) BMSIX 3 
-KDijy;7i^^U-> (2.9 6'mgs 1. lOmmolX BStf-h 
U»>A (13 8mg N 1. 3 Ommo IX U^A (2 Omgs 0. 1 

3mmol) SJDl 9 0°Cf 6. 5I^HiD»jiaEU'fc^ «ETfciSKS94 

^D-7h^77^ — fcftf u t: UTS1ai:^f> fcSf ;ffifcn«/ (10: 

1) &V^^rtf>£I1^ii^;i/ (3 : 1) tc^T^mUfeo SfiMSfc 

757^>3>m «EETfcSi«*S*r*i:x 5, 1 1 -^fc Kd- 5 - C2 

- CN-^fyu-N- (3-tTD »;^>7a:*^;i/) 

Cb, el CI, 4}**y-V\Z>&®M&to& ! fon£.VTfte>ni£t3 3 1mgs 
7 8%)o 

ESI/Mass: 42 8 [M + H*] 

NMR(CDC13) S : 1.96-2. 00(4H, m), 2.32(3H, s), 2.61(4H, s), 2.66(2H, t, 
J=8.0Hz), 3.23-3.27(4H, m), 3.90(2H, t, J=8.0Hz), 5.29(2H, s), 6.32-6.44(3H, 
m), 6.77-6.84(3H, n), 7.00-7. 14(4H, m), 7.25-7.32(2H, m) 

z.fi^msm 2 1 tmmiz 2 umhyKm/v^^^-^^mm u hie^ 

ESI/Mas s : 42 8 [M + H + ] 

NMR(CDC13) <? :2.28-2.40(4H, m), 2.85(3H, d, J=4.3Hz), 3.10-3.4S(6H, m), 
3.55-3.74(4H, m), 4.23-4.35(lH, m), 4.40-4.52UH, m), 5.23(1H, d, J=14.3Hz), 
5.25UH, d, J=14.3Hz), 6.82-6. 93(3H, m), 7.06-7.11(2H, m), 7.18(1H, d, 
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J=8.7Hz) } 7.24-7.44(4H, a), 7.53(1H, d, J=8.7Hz), 7.78(1H, m) 
mtMM 2 5 -) . 

(R)-3-^PD-5, 11— i?Xi F D - 5 — CI - (4-^^;i/7^7 

x^^;v) fD 'ji;>-2-^;Mf;v) Cb } eD.Ci, 4} ^it-t? 

(4-^^7$-^7i-^) fi^gt (7. 4g> 4 1. 3mmolX D-7 
D U >*3-;]/^Xr-'Jl'i&W8&. ( 7 . 1 9 g. 4 3. 4 mm o 1 ) CDttMb* 
(15 0ml) mmiZs *Sl46J ( 6 . 1 g s 

4 5. 4mmolX i'«tt;N-^^l/7^7 7Dt;i/-N' -3L3\rt,;b;i^^ 
5. FS&ItSfi (8. 7 g s 4 5. 4mmol) ^iQ^fco ^(DM^^MWi^X 
6mmW,^Vtc(Dt>. h'Jx^7^> (6. 3ml. 4 5. 4mmol) £AQ 
jtfco cn^i?StT-tt#U SJ©?SS* (2 0 OmlX 5%mW7Jc (2 0 
OmlX (2 0 0ml) £T51&8fcy£bfco &&&affiTfcS*UT»&ftfc 

;K10 : 1) ^l^Mbfe. ^ft?^* 2/ a WEETfci&i&ft 

s*u ««a^b^*«6ia««&fcUTifc»ufc (11. og. 8 3%) 0 . 

ES I/Mas s : 2 9 1 [M + H + 3 

NMR(CDCl 3 )tf : 1.82-2.26(4H, m), 2.82-2.98(6H, m), 3.40-3.76(2H, m) s 
3.60(3H, s), 3.73(2H, s), 4.41-4.52(1H, m), 6.64-6.74(2H, m), 7.07-7.19(2H, 

■) 

N- C(4-^^!/7^7xr;i/) T-fe?-;iO -D-7*Dy> 

N— C(4 7 ^— :7-te^;iO - D-7'd V 
;i/(l. Og, 3. 4mmol) If FD77> (1 0ml) fc*8¥£-S\ 
7k (1 0ml) *J:t51M*K^b U^AzMSft (3. 7ml N 3. 7mmo 
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ml) *id'^.N lM*gKfcTp'H*4^fc:SiStl/fco £<DS^fel*8JEETC* 
9 Igs 9 6%)o" 

E S I/Ma s s : 2 7 7 [M + H + ] 

NMR (CDC1 3 ) G : 1.80-2.28(3H, m), 2.45-2. 58(1H, m), 2.95(6H, s), 
3.42-3. 70(2H, m), 3.65(2H, s), 4.60-4.68UH, m), 6.72-6. 83(2H, m), 7.08- 
7.19(2H, m) 

(R) — l — C(4 -*?*?-)\st$.; 7i-ji/) ?%.3-)V) t?D »;s>>-2-*;y 

•fc-ym. C2 - (2-7*D^E-4-^DD^O^;i/^|-^ri/) 7i-;i/] 7*^ K 
N- CU-s^^i/T'^ :r-fe^-;iO -D-7"d U > (8. 5 6 

3 1. Ommo 1) lz hJV^> (1 1 lmlX N-^ V > (3.85 
mis 3 5. Ommol) 4yMfee MTT'u3^^dd^x^1/-(3. 2 
6mL 3 4. lmmol) &jQjU 2D#F^iK3*bfco «3d^ s 2- (2-7*d 
^-4-^dp^>:^;M-^>) T - y >jtg^jg ( i o . 8g\ 3 1. Ommo 
1)> '&&Tni-* 1 ?-J]?W*V > (4. 0 9 mix 3 7. 2mmol)^D^ 

m^zx-mm^fdo Kfcmz& (4 omi) %im^ mmm%& (4 omi) 

(3 0:1) */BWC?SfflUfco SS*7^$/ 3 >m MEET£^ 

^*e=su wmfc^zn&mfatisTmmvtz (i 6. 3g, .9 2%) e 

ESI/Mass : 5 7 2 [M + H + ] 

NMR(CDCl 3 )d> : 1.80-1. 94(1. 2H, m), 1.96-2. 06 (O.SH, m), 2. 08-2. 36(1. 2H, 
m), 2.51-2. 59(0. 8H, m), 2.79 and 2. 92 (total 6. OH, eachs), 3.45-3.75(4H, m), 
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4. 53-4. 59(0. 2H, m), 4. 81-4. 87(0. SH, m), 4. 94-5. 13(0. 3H, m), 5.13(1.7H, s), 
6.47-6.69(2.0H, m), 6. 84-7. 14(5. 1H, m), 7. 19-7.26(0. 9H, m), 7.51-7.68(1. 9H, 
m), 8.26(0.1H, br s), 8. 35-8. 42(1. OH, m), 9.53(1H, br s) 

(R) — {C 2 — ( 3 — i7tt n — 5 , 1 l-i;hh'Pi/X>^ Cb, e)(l, 4} 
2r*tM?fc*>- 5-±>Jltf-)l) vaw>y-l — - 2- (4-^^ 
;i/7^7i-Jl/) x^;> 

(R) - l - ((4-^f;i/7^ :7^-;v) :^-fc^;iO 2 
;u#>^ C2— (2-7P ; e-4-i'DD^M^) :7^;i0 :p* h* 

(1. 7 3gs 3 . 0 3 mmo 1) lzm&*iVt?2± (1. 2 7g N 9. 1 9 mm 
o IX mtm (I) (2 4. lmg, 0. 1 6 8 mmo IX 4-tru V> (8. 
6 5ml) ^in^feo dix* 1 4 5 0 C£T 2 0 B^afftUfc^tes SSlTili 

Th^77^-l:^U Jgfbp<^l/>i:^^y-;P (2 0 : 1) ^ffiOT^ftlb 
fee M^&:7^^>3>&ll£\ MiETt^M^g*U *IMfbi^£^g]#: 
^UTmftbfe (0. 9 7^ 6 6%)o 
ESI/Mas s : 4 9 0 [M + H + ] 

NMR(CDCl 3 )d> 1.52-2.34(4H, id), 2.92 and 2.96(total 6. OH, each s), 
3.44-3.77(4. 1H, m), 4. 34-4. 41(0. 2H, m), 4. 65-4. 72(0. 4H, m), 4.77-4. 91(1. 1H, 
m), 5. 08-5. 15(0. 2H, m), 5. 50-5. 67(0. 3H, m), 6. 34-6. 41(0. 7H, m), 6.65- 
7.03(4.0H, m), 7. 06-7. 50(6. 5H, m), 7.59(0. 2H, br s), 7. 91-7. 96(0. 2H, m), 
8.1K0.1H, br s) 

(R)-3-^DD-5, ll-^fch'P-5-Cl - (4-^W^/7 
!^P'J^>-2->f.)l/yf;i/) Cb 3 e)(l ) 4) 

(R) - {C2- (3-^DD-5, 11-^t h*P^>^ Cb, e} CI, 4} 
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^ihtf£>-5-;b;i/tf-;i/) tTD U — 1 — i Jb} — 2 — 
;i/7^7i-;i/) x^y> (0. 9 7 gs 1. 98mmol) ^rf^kHD 
77> (19. 4ml) izmm^^s 7mfc*tmJ~hVt7 2± (O. 39g, 1 
0. 4mmol)tMfe^ tR^TR-TH? vih^m'r V ^ t KD >ffi 
{* ( 1 . 69mU 1 3 . ! 9 mm o 1 ) fcJPfcfco £J«& 3 7 °C£ 4 2 B^jjp 
if&bfccDtK 2kMb^^^^hU«>A (0. 0 5 6 g N 1. 5mmol) £ = 7 
vft^Om?- h7t h'D7 5>m (0. 2 4 mis 1. 9 9mmol) £iQ;l 
feo 3 7 °C£ 2 4 B^inftft bfc<D*>s $K&T£T 1 . 5 NbJcg&fb^ h U 

£A7jcit$t (16mI; 24mmol) ^in^.feo 0°Cfc:l 2n#P^p 

3ftbfe©^s h;^> (2 0ml) fc* (10ml) fc#IB£-g-fco ftftff&ft 
f#U MBETfc^ h7h KD77>SSSU 7j< (10ml) tCT&^Uk^ 

— CfsfU »?l/>t^^/--;Kl0 : 1) ^VNTiSftBUfeo >S^ft:7 

fe CO. 67gs 7 4%), 
ESI/Mass :462 [M + H + ] 

NMR(CDC1 3 )<5 : 1.59-1.90(4H, m), 2.22-2.31UH, m), 2.50-2.59(lH, m), 
2.66-2.84(3H, m), 2.93(6H, s), 2.97-3.06(lH s m), 3.16-3.24(1H, m), 3.34(1H, 
dd, J=13.0, 9.4Hz), 4.07(1H 3 dd, J=13.0, 3.7Hz), 5.22(2H, s), 6.70-6. 75(2H, 
m), 6.75-6.86(3H, m), 6.97-7.02<2H, m), 7.08-7.14(3H, m), 7.17(1H, d, 
J=7.9Hz) 

(R) -3-70O-5, 1 l-^fc KP-5- CI - (4-^^7^7 
oc^^;u) b'D U5»-2— f;M^-;iO it^yV Cb, e)(l, 4) 
t:> • 2 £841 

(R)-3-i7DP-5, ll-^tKD-5-Cl - (4-iS*?jl,T$.; 7 
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tr> (1 0. 6 gs 2 2. 9mmo 1) §2-7n;V-;i/ (10 0ml) 

4Mi&lt7kM/2-7°V^;—)l (2 2. 9ml) £#Qx.fco METfc 
S&fcg*U '&bntzJM%Wlz4Mt&ih7km/2-7'£iJV-))s (1 1. 5m 

(12. 9gs 100%), 
E S I/Ma s s : 4 6 2 [M + H + ] 

NMR(CDC1 3 )(5 : 2.00-2.21(2H, m), 2.21-2.34(2H, m), 2.86-2.98(lH, m), 
3.03-3. 15(1H, m), 3.19(6H, s), 3.15-3.30(1H, m), 3.47-3.70(3H, m), 3.90- 
4.00(1H, m), 4.24(1H, dd, J=14.0, 7.2Hz), 4.65(1H, dd, J=14.0, 6.0Hz), 
5.12(1H, d, J=12.7Hz), 5.40(1H, d, 12.7Hz), 6.87(1H, dd, J=7.8, 1.9Hz), 
6.89-7.00(2H, m), 7. 03-7.09(2H, m), 7.14(1H, d, J=1.9Hz), 7.18(1H, d, 
J=8.0Hz), 7.45(2H, d, J=8.4Hz), 7.79(2H, d, J=8.6Hz) 

(R) -2-7;i/^-D-5, ll-^tFD-5 - CI - (4-tn'Ji?;7i 
*^;i/) ^D 'J^>-2-f;M^i/) Cb, eD CI, 4) 

(4-t:Dij^;7i-;v) WW. 

mW^t^^A (2 2. 3mgs 0. lOmmolX ( 2 - tf7 *-JV) -S> 
-t ert-^;^7-f> (5 9. 8mgs 0. 2 Ommo IX U>>A 
- 1 e r t-7*h^^ K (2. 4 0g^ 2 5. Ommo 1) (10m 
1) &JQ>U (4-7*D : E7i-;i/) M (2. 15gx l'O. Ommo 1) 
t>*fDU^> (1. lOmls 13. 2mmo 1) $i)Oifeo u®g^70°C 
CT4 6V%mto0kLfc<D*>. 7k (2 0ml) %£D£fc 0 7j<jf©p H& 2 J^T£ U 
fcCD*>£ hJlx-yiZXtft&U 7J<Jf<£>pH£4~5£|JI|Mbfco .*&£TLJ±*£> 
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54%), 

E S I/Mas s : 2 0 6 [M + H + ] 

NMR(DMS0-d6)5 : 1. 90-1. 95(4H, m), 3.15-3.20(4H, m), 3.38(2H, s), 
6.47(211, d, J=8.4Hz), 7.03(2H, d, J=8.4Hz) 

(4-tD'J^7i-^) St^ (2. 0 5gs. l0. OmmolX D-7*D 
U ^^^l/^X^l/iM^iM ( 1 . 6 6gs 10. Ommo 1) izmib*^U>(2 
Oml) ^Dix >'Jx^7^> (1. 5 5ml, 11. lmmol) s W 
N-^^7^7'PW1/-N' ^ FMtt(2. llg, 

1 1. Ommol) %lm3ltzo Z. <Dm-£Vo&MUtz.X 4 RFBaa»Ufc©^s MJfo 
( 1 0 m 1 7j< ( 5 m 1 ). 5 %^i>gbJc^ ( 5 m 1 ) s 5 %«W7.k ( 5 

«JH<b^*&SMH#.fcLT3tf§L* (3. 0 6 9 6 %) e 
NMR(CDCl 3 )dT : 1.85-2. 15(8H, m), 3.23-3.28(4H, m), 3.31-3.68(4H, m), 
3.68-3. 75(3H, m), 4.40-4. 53(lH a m), 6.45-6. 54(2H, m), 7.05-7.14(211, m) 
N- C(4-b'D \)VJ y^—)]/) T^J-)V) -d-t°d>;> 

N-C(4-t:DU^V:7^ - 5P;iO -T>-7n »; ^7I/oi^ ( 3 

0. lg N 94. 2mmol)lrf7tFD77> (15 0ml) 
zk (134ml) *JtUf6WWcKYb^-h»;!>AicJ$» (1 6. 5mh 9 9. 2 
mmol) £Anx.fco ^SfcT4B#|igiR#bfc©fc* 6MiI^ (1 6. 6mU 
9 9. 7mmo 1) ^Dx.feo Z O$g-£$|0 -5 fc% rh^t h*D75> £M£ET 

T-fJfMft £t>£^&g|#:£ tt^f (23. 4g, 8 2%)e 
E S I/Ma s s : 3 0 3 [M + H + ] 
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NMR(CDC1 3 )<5 : 1.85-2. 05(7H, m), 2.45-2. 55(1H, m), 3.23-3.29(4H, m), 
3.45-3.70(4H, m), 4.60-4.64(lH, m), 6.48-6. 55 (2H, m), 7.07-7.11(2H, m) 

. (R) — l — ((.4-wji;;7irji/) 7-fc^;i0 t'D u^>-2-*7;m-;> 

N- C(4-fD ij^7 7i-;i/) -D-7DiJ> (2. 9 0 9. 

5 9mraol) Ch;i/x> (3 7. 8mlK N-^mjl/*iJ>(l. 1 0 g N 
10. 8mmol) IJnUo MTOodW^KI. 14g, 10. 

5mmoi) 2nmmnvtzo zaiz^ 2- (2-^0^-5-^;^ 

u^y*J)\s***s) 7-V >mmm (3. 19?, 9. 5 9mmol)s :fe<£LW 
-*?-)]/^:)l>*V> (1. 1 6 g N 11. 5mmol) SiD^ 1 6H$F^>WT 
muizm^fzo CZiz?K (30ml). ^>@&(1. 61g), h;i/jc>,(l 
0ml) £#P;LT#IE£-g\ mmm&X. (l OmlX * (1 OmDs 6. 7% 
MWzMlOmlX 6. 7%MWtK (1 0ml). 2k (1 OmlX 7K (1 Oml) 

-fb^^^M-feHI^^UT^fbfe (5. 13g, 9 3%). 
ES I/Mas s : 5 8 0 [M + H + ] 

NMR(CDC1 3 )<5 : 1.77-2.20<7H, m), 2.48-2. 57(1H, m), 3.14-3.25(4H, m), 
3.42-3. 67(4H, m), 4.80-4. 88(1H, m), 5.11(2H, s), 6.29-6.46(2H, m), 6.80- 
7.10(6H, m), 7.43-7.61(2H, m), 8.26-8.39(lH, m), 9.57(1H, s) 
(R) - {C2- (2-7;M-d-5, 1 1 -VM h*D^W Cb, e} CI, 

4) ^-y-te*f>-5-£;^-;i/) b*nui;>^ -i-^;i/} -2- (4-e 

(R) -1- C(4-£n 'J^;7x-jl) 7-fe:^;iO f P U^>- 2 

>m C2- ( 2 - ^d^ - 5 - 7;^D^>i;;i/^i/) 7i-;i/)7^ h* (5. 
Og N 8. 6 lmmo 1) fc^&jb U "7 A ( 3 . 5 8g, 2 5. 9mmo IX * 
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itm (I) (63. 5mg N 0. 4 4 3mmolX 4-b*3U> (25ml) 4 

iD^feo in* i4 5°cict2 iPfijDiifei^ jssasff*oTa?asi» 

D7h^77^-C{tU ffl^f-U>fc-?<^^— ;p (9 7 : 3) £ffilr>T$§m 

tetbTmffb*: (4. 16g, 9 7%)o 
ESI/Mass: 5 0 0 [M + H + ] 

NMR(CDC1 3 )(5 : 1.60-2.40(SH, m), 3.14-3.35(4H, m), 3.39-3.75(4H, m), 
4.29-5. 6S(3H, m), 6.32-6.60(3H, m), 6.77-8. 11(SH, m) 
(R) -2-;7;m-d-5 3 1 l-^tKD-5- CI- (4-t^D'j^77i 
Koijs;>-2-f;MW $^>y Cb, eH Ci, 4) ^-tf-tft: 

(R) - {C2- (2-^;1/t1-p-5, 1 1 -S?fe h*D^>y Cb, eD CI, 

4} ^-y-tft:>-5-*;i/^-;u) trn -l — r;i/} -2- (4-tr 

D ai^ y> (3. 7 9 gs 7. 59mmol) tfh5tKD 

?5 > (4 8mi) £&m$#s 7kmtt>*$mj-hv$j* a. 5 2g\ 40. 

2mmo l)&#Q;t&^7j<&T(CTH7 Wb^fllfr h5t Fo77«(7. 
3 8 4 9. 5mrao 1) ^Mfec SJ5&M3 7 0 CC6 6 WDitfc©^ 
*»Tfctl. 5M*Kfc*hU£A;dcig$ft (48mls 7 5mmol) m 

tzo sjs?as6 o°ct i 3^in^ufco^ h;i/^> (3 0ml) ^n^feo 

;&$SS£®tf#U MffTO«f*UT2 1. 0g£U h;^>(12ml) 
^Ja^feo Cix^Tk (1 0ml) tT2»U MJET£^££^£bfe 0 f# 
£>nfcg|g^£ ^ y * ^;b7b 7AyD7F^77^ -fcft- U JSYb^ ^ U > £ ^ 
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(9 7 : 3) ^^TgffiU. ai^&7 5^S/3>4Jll» N ,«ETfc 
^4S*U ^^b^*^®^fcbT^#bfe (2. 9 5gs 8 2%), 
ESI/Mass : 4 72 [M+H + ] 

NMR(CDC1 3 )S : 1.59-1.90(4H, m), 1.90-2.10(4H, m), 2. 18-2.30(1H, m), 
2.42-2.58UH, m), 2.62-2.83(3H, m), 2.92-3.08(lH, m), 3. 12-3.38(6H, m), 
4.08(1H, dd, J=12.8, 3.0Hz), 5.16(1H, d, J=11.8Hz), 5.30(1H, d, J=11.8Hz), 
6.54(2H, d, J=8.5Hz), 6.72-6.86(3H, m), 6.93-7. 12(6H, m) 

(R) , ll-^bh*D-5- CI- (4-tTP 'J>^V 7*. 

^J]y) fn ijy>-2-^f;M^ Cb, e} CI, 4) ^-tHfb* 

> • 2i«J^ 

(R) -2-?;M-D-5, ll-^bh*D-5- CI - (4-tDl)s;/7x 

Kn)jy>-2.-r-f^^ y^>y Cb, eD Ci, 4) *3riHzfc: 

> (12. 04gs 25. 5mmol) ^2-7d/V-/I/ (2 5 0ml) Ci§ 
fi¥<§r-tt\ 4MIMI/2-7d;V^ (17. Oml) &in*.fc« N 

TO. 5D#F^tK^bfeo $&EET£$§&£g*bfc 0 ^^nfe^g^Jfcs 2-7*D 
(&j5 OmL) 4iniU ^Tfc&Jtfce*«Cfc*4III»e)jgU II 
Sfl5£®£$*j&fiHflsfc bTHWtbfc (14. 89gs 100%), 
ESI/Mass :472 [M-fH + ] 

NMR(DMS0-d6)<? : 1.76-2.19(8H, m), 2.89-3.25(4H, n), 3.33-3.54(5H, m), 
3.54-3.67(2H, m), 4.10(1H, dd, J=13.6, 7.5Hz), 4.39(1H, dd, J=13.6, 6.5Hz), 
5.18(1H, d, J=12.0Hz), 5.44UH, d, J=12.1Hz), 6.72-6.78(lH, m), 6.83-6. 90(2H, 
m), 6.96-7.27(6H, m), 7.31-7.38(2H, m) 

mmm2 7) 

(R) - 5, ll-^bKD-5-Cl - (4-KP'J^'7iW bDU 
^-S-^y^l/Cb, eDCl, 4} (=mW\2 2(D 
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(R) — N— Ci - (4 -trmj 7 kdi;^>-3--(;^ -2 

7Jls3>m,MTs 2- (2-^d^^>^;1/^-^$/) 7=-V> (1. 15gs 
4. 1 3 mm o 1 ) (3 (S) - 3 # i/XJl? 1 - (4-fD 

V S> S 7 KDijy> (0. 30g, 0. 8 9mmol) &ftQ>u T-fe 

•f-h »J;U (5 0 ml) tzmm$-&1±o iifc^i*U!>A (I. 62g, 11. 
7mmol) fcflniU 8 5ra^*fc. *<D&7* h=- h U;i/ (15ml) 

Us «ffiTfc$g«E£S5£ UTs »Hfl5-&«J*»fiatt©ffl^»i: UTM Lfc ( 1 . 
4 0g) o 

E S I/Ma s s : 5 2 0 [M+H + ] 

(R) - 5, ll-^tKD-5-Cl - (4-Koi)^7x^;v) trn 

US»-3— OlO ^>V* Cb, eDCl, 4} 

t>=t>^Tn (R) — N— Cl- (4-t^D >j^y 7i^f;v) trau^> 
-3--Y;i/D -2- (2-^*D^^<>^;i/^-Jr>» U> (1. 40g, 
iliUT) MA'^A (1. 71g, 12. 4mmo 1) N H-fbfl (I) (5 
3mgs 0. 3 7mmol) &Ji&hJ1'X-> (3 0ml) &#0;ifco SJ©?ft*iD 
»Tfc5 3EFBaffl«E£-e\ JHbfB(I) (6 0m^ 0. 4 2mmol) £#D;Lfco 
SM^iPiTC^ 5 0l§Hia«E**N £ h;i^> ( 1 0 mlX j^K* 
U£A (1. 04^ 7. 5 2mmo 1) i3«fctf^blH (I) (4 2mgs 0.2 
9mmol) ^ioitfco £ &fcKJf&*ft£JO&Tfc 4 8BOT»ffi£i*-fc«N -fe^ 

-8\ «EETfc&&*S*bfc. (1. 12g) ©^187rag 

^iSa^DVh^^-r-Cf^U h- h U>i:7jc (2 0 : 8 0frip7 
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^*y->tm$^3-j)/ (i:5) zm^xmmvtzo mm&® 

iiL(Diy0*7;i%M&, Mfc^f-Ul/t** S-J\s (3 : 1) (DM^mmizxm 

fbfe (2 5. 5mg N 2xfIiR^39%)e 
ESI/Mass : 4 40 [M + H + ] 

NMR(CDC1 3 )<5 : 1.72-1.84(1H, m), 1. 92-2.05(4H, m), 2.24-2.49(2H, m), 
2.49-2. 77(5H, m), 2.82-2.94(lH, m), 3.18-3.36(5H, m), 4.68-4.79(lH, m), 
5.19-5.62(2H, m), 6.48(2H, d, J=8.4Hz), 6.70-6.85(3H, m), 6.95(1H, dd, J=7.8, 
1.6Hz), 7.02(2H, d, J=8.6Hz), 7.03-7.14(2H, m), 7.25-7. 35(2H, m)' 

mmm2 8} 

e} CI, 4} ^-^tHzb*>©-f^fc>D{3ai iZTr^MtSm [V] (R) -3- 
(4-X h^>:7:n*?-;U) ^'J^>Oftfct)CIl t^Ufctfi 

^ [vi] zm^zztizx*), muz^vrdt^ cm %mmtzz£&m 
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CH»!l2 9) 

mum 6 hmm^mzx^, 2-7^0-5, i i-yth'De;^; 

Cb, e) CI. 4} ^^-y--lft:>©^fcD{c^2^^Ufefb^ [V] (S) 

U^>0ft;bD£^2£^b;Hbi%tl [XI] ^t/^diifcj; Ds ^2(3^Ufe 
fti§rti [III] ZmmTZZtftliiMZo 
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cmmm3 on 

mm 24 1 mm<Dxmz £ $ \ 2 - ?m d - 5 , , 1 1 - ^ t. k d 

Cb, e} CI,. 4} **V^¥>(Dl%teb lz^3 l,zmVfzfc-&W [V] 3- 
^3{;^bfe<b^ [IV] riMtSci^So 
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[IV] 




oo- 


^/ — OMs 


^ JOHNS' 
o ft* 




MeO 


— OMs 


F 

OMe 






j — OMs 






MeO 


—OMs 


OMe (T T 




MeO— ^ rf——' 
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<mmm> 
mmm id 



mmmB<Dih^ 5 omg 

?LH 2 0 Omg 
^H-fe^l/P— 4 Omg 

X^-TV ZsWrrmi/tA 5mg 
CMWH2D 

mmmscD^^ 5 omg 

fUM 9 Omg 

hr>^D=3i>» 6 Omg 

3 Omg 

7r7'J>g?^J/^A 1 Omg 
<IjWJ> 



CM ID In vitro ^A^t^^fSM (iM) 

HM&^-f D— KMi»6A U D— Kift (9 4 . 6mM©NaCl N 4 5. 

OmMcDKCls 1. 8nM©C a C 1,n 1. 0 4mMC0M g C 1 2N 0. 4mMcDNaH 2 
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P0 o 11.9iM®NaHC0 3 s 5 . 5 5mM©^;i/r3— HzWI&TZZ. 

(IC 50 fif) tttS4^Ufeo 

In vitro £;i^>£ A^*;i^^M (ESi) 
Cr j : CD1147^h (8 311^1 23®i£) ©0fl§&[°]WSB<fc t) 3 c m(Dffi 

m&^f^ D — h~Mfr£:fr U^A-^-f D— b*?& (9 5 . 61MON a C 1 N 4 5 . 
OmMOKC l v 1. 8mM<E>CaCl^ 1. 0 4 mMCMgCl^ 0.4iM©NaH 
2 P0 4 s 1 1. 9fflMcDNaHC0 3 s 5.5 5 mM©^;i/:=J — fcK^-r 3 CI hlz 

Mbfeo ^;i/^e7A^^^;^M^f4{i^ip5io5 0 %irp^ij^^-r^lt{b^j^ 
m (I C 50 {«) tbtill^bfeo J&f^t5 I C so ffi^talEifc^-rs 
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Wk4 



mm 




ICso(nM) 


IC 60 (nM) 




1 




163.0 


22.0 


7.4 


2 




186.3 


19.0 


9.6 


3 




556.7 


39.0 


14.3 


4 | 


ry hci 


107.0 


17.5 


6.1 


5 




590.3 


71.0 


6.3 


6 




631.0 


79.7 


7.9 
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m.4 (mi*) 



7 


S N-A/ 2 HC1 


121.0 


19.8 


6.1 


8 




236.0 


6.1 


38.7 


9 


Qi-AJT 2HC1 


134.7 


15.0 


9.0 


10 


Qll-^U 2HC1 


142.7 


12.6 


11.3 


11 


ry 


145.0 


11.0 


13.2 


12 


^N-AJ' 2HC1 


193.3 


14.2 


13.6 
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